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ABSTRACT 
EXPLORING THE RELATIONSHIP BETWEEN NEIGHBORHOOD SOCIAL 
INTERACTIONS AND URBAN SPRAWL IN U.S. METROPOLITAN REGIONS 
SEPTEMBER 2011 
LILIANA CARVAJAL G., ARCHITECTURE, UNIVERSIDAD DE LOS ANDES 
M.R.P., UNIVERSITY OF MASSACHUSETTS AMHERST 
Directed by: Professor Robert Ryan 
 
As a pattern of growth, sprawl is often criticized for its extensive negative 
impacts. These impacts range from economic costs to health and environmental 
problems.  Critics of sprawl have also emphasized the negative consequences of this 
type of growth for social neighborhood ties.  The physical environment of sprawling 
areas, characterized by low population density, segregation of land-uses, and lack of 
public spaces does not provide spaces for social interaction. On the contrary, transit-
oriented and mixed-use neighborhoods might encourage interaction among 
residents because individuals are more likely to walk from place to place which 
might increase opportunities for informal contact and gather. 
Although there is a large body of research that studies the impacts of sprawl, 
there is little empirical research of the impacts of sprawl on social interactions 
among neighbors. The purpose of this study is to contribute to the understanding of 
sprawl impacts and to fill this gap in the current literature by exploring the 
relationship between urban sprawl and neighborhood social interactions at the 
metropolitan level.  
vi 
The data employed in this study came from two main sources. The 
neighborhood social interactions data are from the Pew Internet & American Life 
Project, which conducted a personal network and community survey in 2008.  The 
sprawl data are from the research conducted by Ewing et al. (2002). The authors 
developed a sprawl index that includes four main factors: 1) residential density 2) 
mixed- use 3) centers of activity, and 4) street network.  
According to my results, while neither an overall index of sprawl, nor 
individual indicators are observed to have a statistical significant association with 
different dimensions of neighbor interaction; a statistical significant association was 
found between the use of public spaces and the type and frequency of neighbor 
interaction among participants in this research. As such, the use of public parks and 
plazas, public libraries, and in some cases community centers is positively 
associated with neighborhood social interaction. These results, obtained while 
statistically controlling for demographic characteristics, highlight the importance of 
public spaces on the behavior of participants.  
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CHAPTER 1 
INTRODUCTION 
1.1 Background 
Sprawl is a type of urban development that is frequently observed in U.S 
communities, and characterized by a spatial segregation of land uses, low residential 
density, lack of common and public spaces, and lack of centers of activity. 
Academics, practitioners and planners have previously described how some of the 
features that characterize this type of development might encourage greater 
dependence and reliance on the automobile because of the physical separation 
among land uses. As such, sprawl can be understood as the spreading out of the city 
and its suburbs into undeveloped, usually rural land, in which the rate of land 
consumption frequently outpaces the rate of population growth.  
Although there are different causes of urban sprawl addressed in the 
academic literature, it seems that sprawl began to appear as a consequence of the 
development of highways and the easy accessibility of automobiles (Ghillam, 2002; 
Frumkin et al., 2004). These aspects made possible a more dispersed pattern of 
development in areas outside the city that were not accessible before. Having a 
mode of transportation that reduces time between spatial distances made possible 
suburban developments farther away from urban centers, which is often related 
with urban sprawl. 
As a pattern of growth, sprawl is often criticized for its extensive negative 
impacts. These impacts affect different aspects raging from economic costs to health 
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and obesity problems (Ewing et al., 2003).  In terms of environmental impacts, 
empirical research has shown that urban sprawl increases energy consumption and 
air pollution, and also increases land consumption for roads and housing 
developments, which can be translated as a loss of farmland, wetlands and natural 
resources. In addition, sprawl might contribute to an increase in habitat 
fragmentation due to the scattered developments, which are a characteristic of 
urban sprawl (Burchell, 1998; Benfield et al., 1999). In terms of the economic costs 
related to sprawl, previous research has suggested that sprawling areas are usually 
associated with increased public facilities and services costs and the deterioration 
and in some cases abandonment of central areas of the cities (Burchell, 1998).  
Although the larger body of research on the consequences of sprawl has 
focused on economic and environmental effects, some work has explored its 
consequences in terms of social life. From a theoretical level, critics of sprawl have 
also emphasized the negative consequences of this type of community for social 
neighborhood ties.  For example, Burchell et al., (1998), among others, have 
suggested that the physical environment of sprawling areas, characterized by low 
population density, segregation of land-uses, auto-dependency, and detached single-
family houses does not promote spaces for social interaction (See also Calthorpe, 
1993; Duany et al., 2000; Kunstler, 1993).  
While most of this work has elaborated from a theoretical perspective some 
of the negative consequences of sprawl on human social interaction, to my 
knowledge very little empirical research has directly explored these effects in U.S 
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regional populations. Part of the explanation for this lack of empirical research has 
to do with the lack of a unifying construct of sprawl, and its application to this area 
of investigation. Among the few empirical reports exploring the effects of sprawl on 
social interaction, it is common to find work that relies exclusively on one or two 
dimensions of the definition of sprawl. As a response to this situation, in this 
research I attempt to explore multiple dimensions that characterize sprawl as a 
spatial pattern of growth that needs to be measured by its physical characteristics 
and not by its consequences. My aim is that these procedures and results will 
contribute to addressing this empirical limitation in the academic literature and will 
lead me to new and more detailed future research questions.  
1.2 Contribution of this thesis 
This thesis attempts to explore and understand the associations between 
selected features of urban sprawl and the type and frequency of social interactions 
of participants and their neighbors. This work will contribute to expand our 
understanding of the consequences of this pattern of urban growth relative to 
important dimensions that are associated with the quality of life of individuals. By 
doing this, I will extend the current literature in several ways. First, I attempt to 
explore the association between an overall index of sprawl on four different 
indicators of neighborhood interaction, and by doing so, I provide the current 
theoretical debate with evidence for the hypothesized effects of sprawl on 
neighborhood interaction. While some research has already explored these 
associations, its complete reliance on only selected features of general definitions of 
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sprawl partially explain some of the contradictory results reported. While I do not 
attempt to claim that my work covers all the potential details of a general definition 
of sprawl, I expand previous research by bringing indicators that have been 
employed separately in other areas of research.  
Second, I explore the contribution of four different features associated with 
sprawl on four different indicators of neighborhood interaction. Particularly I focus 
on residential density, land mixed use, street connectivity and strength of center 
activity on an attempt to incorporate different key components of this pattern of 
growth. Again, I expect that this detailed exploration will contribute to the current 
literature by providing evidence of the association of these features on different 
dimensions of neighborhood social interaction.  
Finally, in this research I explore the association between the use of public 
spaces that participants report and their type of neighbor social interactions, in an 
attempt to incorporate into the discussion a third and important dimension that 
could further explain the effect of features of the urban environment and the social 
relationships of the participants.  
1.3 Research questions 
In order to understand the relationship between urban sprawl and neighbor 
social interactions in metropolitan regions I ask the following questions: 
1. In what ways and to what extent is an overall index of urban sprawl 
associated with the type of social neighborhood interactions? 
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2. What factors of urban sprawl might influence or explain variation in social 
neighborhood interactions? Is there a particular urban sprawl characteristic 
that more significantly explains variations on social neighborhood 
interactions? 
3. In what ways and to what extent is the use of public spaces reported by 
participants associated with the type of social neighborhood interactions? 
Are these associations present even when statistically controlling for 
physical features associated with sprawl and for demographic factors? 
1.4 Goals and objectives 
The primary goal of this research is to better understand the impacts of 
urban sprawl - as a pattern of growth and development - on social interactions at 
the neighborhood level. My specific objectives are: 
1. To explore the association of an overall index of sprawl and four different 
dimensions of neighbor social interaction: a) the extent to which participants 
know the names of their neighbors, b) their frequency of social contact, c) the 
extent to which participants report helping their neighbors and d) the extent 
to which participants report participating in local and community groups.  
2. To measure the association of four dimensions of sprawl: a) residential 
density, b) mixed land use, c) strength of activity center(s), and d) street 
network connectivity, with the four aforementioned dimensions of 
neighborhood social interaction. 
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3. To explore the association of the reported use of public spaces with the four 
aforementioned dimensions of neighbor social interaction. 
1.5 Statement of hypothesis 
Based on the previously presented research questions, I hypothesize that 
residents of metropolitan regions with higher sprawl levels are more likely to have 
lower levels of social interaction with neighbors than residents of regions with 
lower sprawl levels. More specifically, I hypothesize that residents of metro regions 
characterized by a spatial segregation of daily activities facilities such as homes, jobs 
and services are more likely to have lower levels of social interaction with neighbors 
than areas characterized by a mix of these uses and facilities. In addition, I 
hypothesize that residents of areas with higher residential density and higher 
concentrations of activity –i.e., metropolitan centers- are more likely to report 
higher levels of social neighborhood interactions than those residing in less dense 
and less active areas. These results, if found to be supported by the data, will suggest 
that in fact residents of areas with higher levels of sprawl report less social 
interactions with their neighbors. While my research is not conducted within a 
causal framework, and it will be difficult to establish a causal claim from these 
results, the existence of this association within the population, will provide some 
initial evidence of the potential detrimental and negative effects of sprawl on 
neighborhood social interaction.  
Finally, because the impact of sprawl is likely to be mediated through the use 
of public and semi-public spaces, I hypothesize that the use of public spaces 
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reported by participants is associated with higher social neighbor interactions, 
while controlling for the potential effect of selected features associated with the 
sprawl of their residential environments. Unfortunately, in this research I do not 
have the tools sufficient to test the potential mediation effect of use of public spaces 
on the relationship of sprawl and social interactions, and any result from the models 
can be interpreted as a preliminary basis for further research.  
1.6 Organization of this thesis 
I organize this thesis as follows: In chapter 2, I present a review on the 
current literature informing my research and I elaborate on the particular 
dimensions that previous research has employed to define sprawl. Chapter 3 follows 
with a presentation and discussion of the quantitative methods that I employ to 
answer my research questions and a brief description of the data. Chapter 4 
presents my results, organized accordingly to the four dimensions that I employ to 
characterize neighbor social interaction. In Chapter 5, I discuss my main findings 
and elaborate on their potential explanations and implications, while discussing 
limitations and further directions of my research. Finally, in Chapter 6, I present the 
conclusions of my research and discuss some of their potential implications for the 
study and practice of regional planning.  
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CHAPTER 2 
LITERATURE REVIEW 
 
This literature review is organized into four main sections. First, I will 
discuss the definition of urban sprawl, followed by a brief discussion of its origins 
and its impacts on environmental, economic and health factors. From this, I move 
forward to discuss studies related exclusively to the impact of characteristics 
associated with sprawl and social interactions among neighbors. Then, I discuss the 
measures used to study sprawl and how the inclusion of different dimensions of the 
sprawl construct has been used in empirical research. I finalize this chapter 
providing a summary of the main points identified in the literature. 
2.1 Definition of Urban Sprawl 
During the last few decades a considerable number of studies have explored 
the interactions between built environment and human behavior. These types of 
studies have been characterized in the literature as “environmental psychology”. 
Lund (2003) has explored among others the potential association between use of 
public plazas, parks, pedestrian-friendly streets and the proportion of casual contact 
and social interactions between inhabitants (see for example Alexander, 1977; 
Whyte, 1980; Appleyard & Lintell, 1972; Kuo et al., 1998; Cooper-Marcus, 1965). 
While many of these studies have reported a positive association between the 
availability and use of public and semi-public spaces and social interactions among 
inhabitants, there are still many questions in the literature about the particular 
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features that define the characteristics of places, and their potential effect on the 
many dimensions of human behavior.  
One way in which scholars have approached the study of the built 
environment in the United States is by exploring the features associated with 
sprawl. Sprawl is broadly defined as a type of development characterized by spatial 
segregation of land uses, low residential density, lack of common and public spaces, 
and lack of centers of activity that is prevalent in many U.S. communities (Gillham, 
2002; Ewing et al., 2002). According to this definition, sprawl can be understood as 
the spreading out of the city and its suburbs into undeveloped, usually rural land, in 
which the rate of land consumption frequently outpaces the rate of population 
growth.  
More specifically, according to Gillham (2002), one of the most accepted 
definitions of sprawl was developed by Ewing (1994), who focused on four forms of 
development that are prevalent in these types of communities. For Ewing (1994), 
these characteristics include: a) leapfrog development that is scattered, haphazard 
and widely spread; this type of development by definition consumes more land than 
continuous development, and characterizes many developing suburban areas; b) 
commercial strip development, characterized by large highways and arterial roads 
lined with gas stations, shopping centers, and office complexes among others; 
characteristically, in this type of development, sidewalks and pedestrian crosswalks 
are almost inexistent; c) low density compared to city centers, comprised most of 
the time by single-story and widely spaced buildings, accompanied most of the time 
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with large parking lots; d) deliberate segregation of land uses, characterized by 
large expanses of single-use development. Additionally, in most cases within a given 
land use zone or district (e.g. residential), only one type of housing is allowed (e.g. 
single-family homes).   
According to Ewing (1994) the dominance of these four characteristics of 
development in U.S communities leads to two main consequences of the built 
environment. On one hand, the segregation and dispersion of land uses contributes 
to poor accessibility to daily activities; in other words, inhabitants of these 
communities might encounter a separation of their work, personal and leisure lives 
that could only be achieved by the use of automobiles. On the other hand, the 
majority of open spaces are privately owned (e.g. backyards) and publicly accessible 
parks and plazas are lacking from these communities.  
Based on these characteristics and consequences Gillham (2002) provides a 
broad definition of sprawl as a “form of urbanization distinguished by leapfrog 
patterns of development, commercial strips, low density, separated land uses, 
automobile dominance, and a minimum of public open spaces” (8). While this 
definition might seem broad and too general, one important consequence of its 
adoption in the research literature has been the expansion of the areas of inquiry 
about the effect of sprawl on social interaction. As such, starting from a definition of 
sprawl that encompasses many dimensions of the built environment of U.S. 
communities, has allowed researchers to expand their understanding about the 
consequences of these type of physical arrangement on the development of 
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individual and social groups, and to explore the contribution of different features to 
different aspects of human behavior. In this research, I adopt this definition, and the 
characteristics presented by Ewing (1994) to explore the association of some of the 
most distinctive patterns of this type of development with the type of social 
interactions that inhabitants of U.S. metropolitan regions report to have with their 
neighbors.   
2.2 Origins and Impacts of Sprawl 
Although there are different interrelated factors of urban sprawl addressed 
in the academic literature, some of the most cited factors contributing to the 
appearance of this type of development in the U.S. are the exodus of more affluent 
and socially mobile residents from overcrowded and unhealthy living conditions of 
the industrial nineteenth-century cities (Ghillam, 2002; Frumkin et al., 2004) 
accompanied by the introduction on new means of transportation that made 
accessible areas beyond walking distance (Benfield et al., 1999; Ewing, 1994; 
Glaeser and Kahn, 2003; Frumkin et al., 2004).  As an alternative to improve the 
unhealthy conditions of cities at-the-time, new zoning laws and building codes were 
introduced to separate industrial from residential uses starting in the 1910s and 
1920s, while the federal government started to subsidized the development of 
single-family houses in suburban areas and the construction of interstate highways 
that would allow residents to easily access their working places in city centers 
initially in the 1920s but more extensively after World War II (Kunstler, 1996; 
Burchell et al, 1998; Glaeser and Kahn, 2003; Frumkin et al., 2004; Williamson, 
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2010). Although the intentions of these policies were to separate uses, and thereby 
revitalize city centers, unintended consequences resulted in a demographic shift of 
population from older city centers to new suburbs. According to Gillham (2002), 
these changes allowed the development of suburbs to quickly outpace older cities 
and motivated urban dwellers to idealize the independence and separation of the 
countryside. These transformations, in turn, formed the framework for the 
dispersed, low-density development pattern that characterizes the majority of 
today’s U.S. metropolitan regions (Gillham, 2002; Ewing et al., 2002; Wheeler, 
2008).    
As a pattern of growth, sprawl is often criticized for its extensive negative 
impacts. Among others, current research highlights how sprawl is associated with 
negative environmental impacts, higher economic cost and poor health 
consequences. In terms of environmental impacts, empirical research has shown 
that urban sprawl increases energy consumption and air pollution (Newman and 
Kenworthy, 1989; Frumkin, 2004), and also increases land consumption for roads 
and housing developments, which can be translated as a loss of farmland, wetlands 
and natural resources (Burchell, 1998; Benfield et al., 1999). For example, according 
to the United States Department of Agriculture, 8.8 million acres of prime farmland 
have been lost due to development between 1982 and 1999 (Gillham, 2002). 
Similarly, according to the United States Fish and Wildlife Service (USFW) 
suburbanization accounts for 51 percent of wetlands lost in U.S soil. While some 
supporters of suburban development suggest that this type of growth benefits the 
conservation of certain adaptable species, while equating suburban areas with open 
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spaces, in reality this type of growth has been shown to fragment wildlife habitats 
and ecosystems, leading to increased risk for these species (Peck, 1998).  
Similarly, current literature addresses the economic costs related to sprawl. 
Among the most cited economic impacts of this type of development are those 
highlighting the increased costs of infrastructure in dispersed communities by the 
development of new public facilities and services (e.g. police and fire departments, 
waste collection services, etc.,). For example, a report conducted by the Real Estate 
Research Corporation, Frank (1989) concludes that the highest capital costs of 
services per unit are found in lowest-density areas. Similarly, Burchell et al. (1998) 
highlights how the cost of public services in lower-density areas increases as it 
serves less people than it could serve in higher-density communities.  
In terms of health impacts, sprawl has been associated with higher obesity 
rates (Ewing et al., 2003) and high blood pressure rates (Lopez and Hynes, 2003).  
For example, Ewing et al. (2003), using a sprawl index at the county level for 448 U.S 
counties, found that residents living in sprawling areas tend to walk less, have 
higher blood pressure and weigh more than residents living in compact areas. 
However, a study conducted by Kelly-Schwartz et al. (2004) that replicates and 
extends the research done by Ewing and colleagues (2003) found that not every 
component of sprawl is positively correlated with adverse health impacts. Among 
the four components of sprawl – which are the same used in my research – street 
accessibility network was highly correlated with better health ratings, while 
residential density was correlated with poorer health ratings. The difference on 
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these results can partly be attributed to the fact that Ewing and colleagues (2003) 
used the county-level sprawl index and Kelly-Schwartz et al. (2004) employed 
Primary Metropolitan Statistical Areas (PMSA) for the sprawl index.  
Although sprawl is often characterized by the academic literature for its 
extensive negative impacts, there is little research addressing its potential benefits. 
Among those discussing sprawl’s positive impacts are Gordon and Richardson 
(1997), who highlight that this pattern of development has some advantages, such 
as lower travel times and lower costs of housing. However, some researchers 
suggest that lower housing and land costs of suburbs can be translated to higher 
personal transportation costs (Benfield et al., 1999). For instance, Hoeveler (1997), 
in a study conducted in the Chicago region, found that households located in 
compact, transit-oriented neighborhoods spend $380 per month in transportation, 
compared to households located in sprawling, auto-dependent areas that spend 
$662 per month.   
In addition, Gordon and Richardson (1997) focus on the importance of 
individual choice, and highlight how Americans prefer to live in low-density instead 
of high-density areas and in single-family homes. This claim is supported by various 
polls and surveys (Fannie Mae 1996; Federal Housing Mortgage Association’s 
National Housing Survey 1993 and 1994). For example, according to a 1999 poll 
conducted by the National Association of Home Builders (NAHB) 83 percent of their 
surveyed participants reported to prefer to live in a detached single-family home. 
However, as noted by Ewing (1997), there are alternatives to sprawl that include 
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different types of housing with various densities. The main point of this debate is 
that opponents of sprawl are not opposing detached single-family homes per se, but 
suggesting that the aggregation of several factors – among those the low density of 
housing – could be detrimental, not only to individuals but also for communities as a 
whole.  
While the case made by Gordon and Richardson (1997) is not presented as a 
direct argument in favor of sprawl, but instead as a counter-argument against the 
promotion of compact cities, it is then criticized by Ewing (1997), who suggests that 
compactness is not defined only by low-density and mono-centric areas, as implied 
by Gordon and Richardson (1997). Instead, Ewing (1997) focuses on a definition of 
compact development that includes the concentration of employment, housing and 
the mix of land uses.  
While the position of Gordon and Richardson (1997) recognize that urban 
sprawl exists as a pattern of growth, some scholars go further in this debate by 
suggesting that urban sprawl is not a real problem and that the need and 
implementation of growth management techniques and regional policies to control 
sprawl are not even necessary (O’Toole, 2007). In addition, O’Toole (2007) 
challenges the claims made against sprawl as a major environmental threat to open 
spaces and farmlands. He suggests that the U.S. has a “huge abundance of open 
space” (15), in which only three percent of the land is considered urban. However, 
as discussed above, not only the loss of open space threaten the environment but 
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also the consequences of this loss such as habitat and ecosystems fragmentation, 
and wetland loss.  
2.3 Alternatives to Sprawl 
In order to curb sprawl in the U.S., and to reduce it negative impacts, various 
proposed alternatives for future growth began to appear during the 1970s and 
1980s (Gillham, 2002). Among the most recognized alternatives are Smart Growth 
Development and the New Urbanism (NU).  On one hand, Smart Growth is defined as 
a growth management initiative that suggests a set of transportation and land use 
principles. These principles are considered in many ways an opposition to the 
pattern of suburban and exurban development that sprawl generates. In general 
terms, according to the Urban Land Institute, smart growth development must occur 
in such a way that generates economic development while protecting the 
environment and improving the quality of life of individuals and communities 
(O’Neill, 1999). I present in Table 2.1 the main principles proposed by the 
Environmental Protection Agency, as part of the Smart Growth Network.  
Table  2.1: Smart Growth Principles.   
1. Mixed land uses 
2. Take advantages of compact building design 
3. Create a range of housing opportunities and choices 
4. Create walkable neighborhoods 
5. Foster distinctive, attractive communities with a strong sense of place 
6. Preserve open space, farmland, natural beauty, and critical environmental areas 
7. Strengthen and direct development toward existing communities 
8. Provide a range of transportation choices 
9. Make development decision predictable, fair and cost-effective 
10. Encourage community and stake-holder collaboration in development decisions.  
Source: Getting to smart growth: 100 policies for implementation. Washington, 2002. In Frumkin et al., 
2004 
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On the other hand, the Congress for the New Urbanism proposes principles 
that are very similar to the ones sponsored by the Smart Growth movement, but 
focusing more particularly at the neighborhood level.  While Smart Growth is often 
regarded as a regional-scale strategy within a policy framework, new urbanism 
focuses on local strategies and physical designs promoting walkable, pedestrian-
friendly neighborhoods that resemble traditional town developments before World 
War II (Gillham, 2002).  
According to the NU, the main negative consequence of auto-oriented 
suburban sprawl development is not physical or aesthetical, but on the social 
interactions of people residing in these areas. Under the assumption that the built 
environment can “create a sense of community” (Talen, 1999, 1361) and enable 
neighbors to know each other, proponents of the NU suggest that this new 
perspective on how communities should be built will allow communities to 
overcome current civic deficits, and revive communities. While from a theoretical 
perspective, these claims do not seem to contradict much of the previous discussion 
about the consequences of sprawl, Talen (1999) recognizes that the social goals of 
new urbanism are not modest; and hence much research is needed to explore and 
support them. For example, as recognized by Talen (1999) promoters of the NU 
have gone as far as to assert that the “traditional neighborhood philosophy” is not 
only a planning and physical paradigm but also a “social synthesis, which will 
ultimately give away to a completely reconstituted civic realm”( 1362).   
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These social claims – in particular the creation of sense of community - are 
the ones that are most criticized by opponents of the NU. For instance, Talen (1999) 
suggests that critics argue that the social goals proclaimed by new urbanism are 
“simply an excuse by developers to squeeze more development out of less land” 
(1362). Once again, although all these arguments are debated in the theoretical 
realm, very few empirical research studies have taken on the task to find evidence to 
support or refute any of these positions.  In the next section of this literature review 
I present some examples of research that has taken this discussion into the 
evidence-based level. While I try to focus on work that has particularly explored the 
effects of several dimensions of sprawl on social interactions simultaneously, most 
of the literature I found uses one or at most two dimensions to support their claims 
about these associations.  
2.4 Sprawl Impact on Social Interactions 
According to Kuo et al., (1998) there has been extensive empirical research 
that suggests that neighborhood social ties are formed not only as a function of 
individuals’ characteristics but also as a function of the built environment. For 
example, crowding and extreme high densities areas are associated with poor social 
interactions (Keane, 1991); high crime rates are linked with lack of neighborhood 
cohesion (Rohe and Burby, 1988); and, noisy areas reduce the likelihood of 
residents to participate in community activities (Cohen and Lezak, 1977). 
Moreover, critics of sprawl have emphasized the negative consequences of 
this type of community for social neighborhood ties. According to these authors, the 
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physical environment of sprawling areas, characterized by low population density, 
segregation of land-uses, auto-dependency, lack of public spaces, and detached 
single-family houses, does not promote adequate spaces for social interaction 
(Burchell et al., 1998; Calthorpe, 1993; Duany et al., 2000; Kunstler, 1993; Leyden, 
2003). On the other hand, less auto-dependent, transit-oriented, and mixed-use 
neighborhoods tend to encourage interaction among residents by providing spaces 
for various forms of contact and gathering. According to Jacobs (1961), mixed land 
uses, higher population densities -compared to suburbs- and pedestrian-friendly 
streets would tend to create cities that are more socially active. Although Jacobs’ 
(1961) critique was not particularly focused toward sprawl, the aspects that she 
discussed which make cities more active places are usually lacking in suburbs and 
sprawling areas.  
Although the claims that sprawl can affect social interactions among 
neighbors are discussed mostly from a theoretical perspective, there has been 
empirical research that studies the relationship between social interactions and 
characteristics related with sprawl. For instance, some studies have found that 
public and semi-public spaces – streets, parks, squares, and plazas - are important 
venues for the formation of social neighborhood ties. Appleyard and Lintell (1972) 
found that pedestrian-friendly streets – streets that are safe and inviting – increase 
interaction among neighbors. On the contrary, streets that have higher rates of car 
traffic and noise tend to have lower rates neighborhood social interaction. In 
addition, interaction among neighbors and casual contact has been related to the 
presence of semi-public spaces such as paths and yards of housing complex 
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(Cooper-Marcus, 1965; Newman 1972), and the presence of front porches (Brown et 
al., 1998). These findings suggest that streets and sidewalks, both public and semi-
public can be recognized not only as channels for movement but also as social 
spaces, in which people could engage in a variety of activities – talking, sitting, 
eating, reading among others. These studies support to a certain extent the claims 
that sprawling areas, characterized by a lack of public and semi-public spaces do not 
promote or encourage social interaction among neighbors. However, as mentioned 
before, this is only one dimension of urban sprawl. 
Another characteristic of sprawl, as discuss in the previous paragraphs, is the 
lack of mixed land uses, which can be understood as a spatial segregation of daily 
activities such as shopping, working and recreational activities among others. Talen 
(1999) documents how differences in the use of public spaces (Levine, 1986) and of 
local shopping facilities (Riger, LeBailly and Gordon, 1981) have been shown to be 
associated with an increase in the social contact among neighbors. Similarly, 
Ahlbrandt (1984) conducted a study in Pittsburgh neighborhoods, which concludes 
that the use of local facilities for shopping, worshipping and recreation are 
associated with higher levels of social interaction among residents. These finding 
are supported by a recent study conducted on eight neighborhoods in Portland, 
Oregon, which suggests that interaction among neighbors are higher in areas with 
local access to shopping facilities and public parks (Lund, 2003). In addition, Nasar 
and Julian (1995), and Leyden (2003) found similar results concluding that 
residents living in mixed-use neighborhoods are more likely to know and interact 
with their neighbors than residents living in single-use neighborhoods. These 
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results support the claim that areas with various land uses are positively related 
with the interaction among residents.  
Taking these results together, it is possible to observe that, although there is 
a large body of research that studies the impacts of sprawl, there is relatively little 
empirical research of sprawl‘s impacts on social interactions among neighbors.  
Most of these studies relied exclusively in one or two characteristics of sprawl. 
However, it is also important to note that some of these studies emphasize the 
complexity of sprawl as a construct, thereby justifying their focus on one or two 
characteristics of sprawl.  Still other research studying only one component or 
characteristic of sprawl assert that “social-interaction effects should not be included 
in the panoply of criticisms directed toward urban sprawl” (Brueckner and Largey, 
2008, pp. 33). Nevertheless, Brueckner and Largey’s (2008) research focus 
exclusively on density, concluding that higher densities have a negative effect on 
social interaction. Although in this case, the authors are equating sprawl with lower 
density, there are other researches that have used density as the only indicator of 
sprawl (Fulton et al., 2001; USA Today 2001). As a result, it seems that one problem 
with the empirical study of sprawl is the variation on measurements used to 
evaluate this concept. 
2.5 Measures of Sprawl 
In order to overcome the problems related with the measurement of sprawl 
as a single-dimension concept, various researchers have developed a multi-
dimensional construct for measuring sprawl. For example: Galster et al. (2006) 
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defined sprawl as a land use pattern, which can be measured by eight dimensions: 
density, continuity, concentration, compactness, centrality, nuclearity, diversity, and 
proximity. One shortcoming of Galster’s et al. sprawl index is that it was developed 
for U.S. urban areas, and sprawl usually occurs outside urban areas. 
Similarly, Ewing et al (2002) developed a multi-dimensional index of sprawl. 
This index is widely accepted and used as an approach to measure this type of 
development (Frumkin et al., 2004), particular in health-related research (Kelly-
Schwartz et al., 2004). Ewing’s et al. measured sprawl for 83 U.S. metropolitan 
regions, including four main components: residential density, mixed land use – i.e., 
mix of homes, jobs and services, strength of activity centers, and accessibility of the 
street network. The relevance of Ewing et al. relied on the inclusion of multiple 
dimensions related to sprawl, and the availability of this score for several 
metropolitan regions. The sprawl data use in this study is the sprawl index 
developed by these researches, which I will explain in more detail in the methods 
section. 
In conclusion, as shown in this literature review, one particular feature of 
past research on the association between social interactions and sprawl has been its 
exclusive reliance on only selected dimensions of sprawl.  While, some studies 
focused on social interactions and mixed land uses, others explored the association 
between density and social interaction. These studies contrast sharply with those 
conducted on other focus areas, where the association of several dimensions of 
sprawl with economic, environmental and health factors has relied on several 
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different types of indicators. Finally, although some research has documented the 
association between the use and availability of public spaces and neighborhood 
social interactions, it is important to note that most of these studies have been made 
at a much smaller scale – neighborhoods and blocks – than metropolitan regions.  
For all these reasons, and responding to the identified gap in the empirical 
literature on the association of sprawl and social interaction, in this research I 
explore several indices that characterize this pattern of growth of metropolitan 
regions in the U.S., and their association with several indicators of the types of social 
interactions prevalent among a population of adult residents in the United States. I 
present the details of my research questions and methodology in the following 
chapter of this document.  
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CHAPTER 3 
 METHODS AND DESCRIPTIVE STATISTICS 
 
The following chapter discusses the methods and procedures used to 
evaluate the relationship between neighborhood social interactions and urban 
sprawl.  To begin, the data sources used for this research are presented, followed by 
a discussion of the construction of the dependent, independent, and control 
variables.  Following this is a brief presentation of the descriptive statistics of the 
dependent variables. From this, I move forward to discuss the statistical method 
used for the analysis and the construction of the models. Lastly, limitations and 
delimitations of this research are presented and discussed. 
3.1 Data Sources 
The data employed in this study came from two main sources. The 
neighborhood social interaction data were obtained from the Pew Internet & 
American Life Project1, which conducted the Personal Networks and Community 
Survey (PNCS), among a representative sample of adult U.S residents in 2008.  The 
survey included telephone interviews with a nationally representative sample of 
2,512 adults, aged 18 and older. Participants were asked questions about their 
neighbors, participation in local groups, use of public spaces, type of community and 
                                                             
1 Findings and interpretations from this research represent only the perspective of the 
author, and do not reflect the opinion of The Pew Internet Project & American Life Project.  
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housing in which they reside, as well as socio-demographic questions. From this 
survey, the four dependent variables, two categories of the independent variables, 
and the control variables used in this research were identified and the analytical 
models were constructed, which are explained in more detail in the following 
paragraphs. 
The second source of information, describing the different levels of regional 
sprawl in the United States, came from the research conducted by Ewing et al. 
(2002) sponsored by Smart Growth America2. To represent sprawl among these 
geographical regions, the authors developed an index using 22 variables to create 
four main factors that characterized urban sprawl: 1) residential density; 2) mix of 
jobs, shops, and housing; 3) strength of centers of activity; and 4) street accessibility 
network. (See Appendix A for a detailed list of the variables used for each factor.)  
The sprawl dataset includes an overall sprawl index and the indices for each 
of the factors mentioned above for 83 U.S. metropolitan regions, which include 
metropolitan statistical areas (MSAs), primary metropolitan statistical areas 
(PMSAs), and New England county metropolitan areas (NECMAs). However, two 
metropolitan regions - Miami Hialeah, FL PMSA and Honolulu, HI MSA - were 
excluded for this analysis due to the lack of social interaction data. Similarly, cases 
from the social interaction dataset without sprawl scores were excluded, leaving a 
total sample of 1,178 respondents for 81 metropolitan regions. This new sample 
                                                             
2 Smart Growth America is a national organization dedicated to researching and promoting 
better ways to build and maintain cities and towns.  
 26 
 
constitutes 47 percent of the PNCS original sample, and might be not completely 
representative of the U.S population included by the Pew Internet & American Life 
Project in their original research.  At the risk of losing external validity of my results, 
I restrict my analyses to this new sample to account for the requirements of data 
completion of my analyses. Appendix B shows the overall sprawl score and the 
score for each of the four factors, as well as the number of respondents, for each 
metropolitan region.  
To conduct my analyses, I merged these two datasets. However, to accurately 
merge them it was necessary to determine a common geographic unit between 
them. The sprawl dataset provides scores at the metropolitan region level, including 
MSA, PMSA and NECMA, while the PNCS identifies respondents by their MSA, state, 
and county of residence.  I was granted access to the restricted version of the PNCS 
dataset by the Pew Internet & American Life Project.  
Using these two datasets, I started the merging process using as a common 
geographic unit the metropolitan region. During this process a new problem arouse: 
the U.S. Office of Management and Budget (OMB) has redefined the boundaries of 
these geographic units every decennial census, and also between censuses. The 
redefinition of the metropolitan boundaries presented some challenges because the 
two datasets were developed in different years.  The Personal Networks and 
Community Survey (PNCS) used metropolitan regions as defined in 2007, whereas 
the sprawl scores focused on metropolitan regions as defined in 1990.  Although the 
sprawl dataset was coded using geographical regions as defined by 1990, to allow 
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for comparisons conducted by Ewing et al. (2002), the final sprawl scores used in 
my analyses pertains to the year 2000.   
To solve this problem, and to effectively merge equivalent datasets, I looked 
at the counties that defined each metropolitan region in 1990, and then used these 
same counties to create the equivalent metro regions for the PNCS 2008 dataset3.  
For instance, Johnson, Parker, and Tarrant counties constituted the Fort Worth-
Arlington, TX PMSA in 1990, but the OMB added Wise County in 2007. Therefore, I 
excluded this county from its respective PMSA in my final data analysis.  
After recoding and merging these two datasets, I ended up with a single file 
containing information for 1,178 individuals residing in 81 U.S. metropolitan 
regions. As such, each participant in the PNCS data was paired with information 
about the sprawl characteristics from the sprawl dataset, allowing in some cases 
more than one participant to be present in each of the geographical units for with 
the sprawl data was available. From this final dataset I conducted all the analysis 
reported in this paper.  
3.2 Measures 
3.2.1 Dependent variables 
In order to understand whether urban sprawl has a significant correlation 
with social interaction among neighbors, I used four main dependent variables 
                                                             
3 Information about the components of the Metropolitan Divisions for each year, 1990 and 
2007, came from the U.S Census Bureau. 
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based on the answers provided by respondents of the PNCS in 2008.  The variables 
constructed in my research that measure social interaction have been also used in 
previous studies.  For instance, research conducted by Leyden (2003) used as a 
dependent variable “knows name of neighbors” in order to examine whether mixed-
use, walkable neighborhoods encourage social and community participation. 
Another study conducted by Brueckner and Largey (2008) employed as a measure 
of social interactions the frequency with which respondents socialize with 
neighbors, and whether they belong to local organizations. In addition, Lelieveldt 
(2004) used as proxies of “neighborliness” indicators about whether participants 
helped each other and borrowed tools or other things. All of these measures are the 
dependent variables of this study, which are explained in more detail in the 
following paragraphs. 
3.2.1.1 Know neighbors and frequency of contact 
The 2008 PNCS asked respondents if they know the names of their neighbors 
and how often they had face-to-face conversation with one of their neighbors. From 
these data, I constructed two dependent variables, the first one representing the 
amount of known neighbors reported by each participant, and the second one 
representing the frequency by which participants reported to have social contact 
with their neighbors.  
The first variable, coded using a four-point Likert scale - from none to all- 
suggests that while 33 percent of the participants reported knowing some of their 
neighbors' names, only 17 percent knew all of their neighbors' names. Similarly, 27 
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percent of the participants reported knowing none of their neighbors' names. All the 
frequencies for this variable, by category of response, are presented in Table 3.1.  
Table 3.1: Percentage of respondents who know the name of their neighbors 
 None Some Most All Total 
Know name of 
neighbors 
27% 33% 23% 17% 100% 
(n=308) (n=385) (n=270) (n=191) (n=1,154) 
 
The second dependent variable, representing the reported frequency of 
contact between the participants and their neighbors, was coded using a six-point 
Likert scale – from never to every day. The frequency distribution for this variable 
(see Table 3.2) suggest that 33 percent of respondents reported to have face-to-face 
conversation with one of their neighbors several times a week, compared with two 
percent of respondents that reported never having a conversation with their 
neighbors.  
 
Table 3.2: Percentage of respondents by frequency of contact  
 Never Less 
often 
Once a 
month 
Once a 
week 
Several 
times a 
week 
Every 
day 
Total 
Frequency 
of Contact 
2% 10% 15% 26% 33% 14% 100% 
(n=15) (n=84) (n=130) (n=215) (n=274) (n=121) (n=839) 
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3.2.1.2 Helping Index – helped neighbors  
The third dependent variable represents the percentage of participants who 
reported having helped their neighbors. This variable was derived from the 
question that asked participants whether they have helped any of their neighbors in 
four specific ways: 1) listening to their neighbors' problems; 2) household chores, 
shopping, repairs, house-sitting, or lending them tools or supplies; 3) caring for a 
member of their family, either a child or adult; and 4) lending them money. I 
developed an index based on these responses that combines the number of aspects 
that participants mentioned. This variable includes whether participants have 
helped their neighbors in one, two, three, or all four aspects, or not at all.  
As shown in Table 3.3, the most frequently chosen response indicates that 
respondents did not help their neighbors in any way, compared to only two percent 
that indicated helping their neighbors in all of the four aspects mention above. 
(Appendix C shows the frequency and percentage of respondents for each helping 
aspect).  
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Table 3.3: Percentage of respondents who provide help to their neighbors 
 
No help 
One 
aspect 
Two 
aspects 
Three 
aspects 
Four 
aspects 
Total 
Provide Help 
to Neighbor 
37% 26% 22% 12% 2% 100% 
(n=439) (n=305) (n=262) (n=147) (n=25) (n=1,178) 
 
3.2.1.3 Local Participation Index 
The fourth dependent variable in this research represents the percentage of 
participants who reported belonging to a local group. Similar to the procedure used 
in the construction of the helping index variable, for this index I have combined the 
responses for the question that asked participants if they belonged to any local 
group, which includes: 1) community groups or neighborhood associations; 2) local 
sports leagues; 3) local youth groups; 4) local churches; 5) local social clubs or 
charitable organizations; and 6) other local groups.  As shown in Table 3.4, most 
respondents reported not belonging to any local group, compared to one percent 
indicating that they belong to six types of local groups. (Appendix C shows the 
frequency and percentage of respondents for each local group).    
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Table 3.4: Percentage of respondents who belong to a local group                 
  
 
No 
group 
One 
group 
Two 
groups 
Three 
groups 
Four 
groups 
Five 
groups 
Six 
groups 
Total 
Belong 
to 
local 
group 
31% 29% 19% 10% 6% 3% 1% 100% 
(n=367) (n=341) (n=227) (n=121) (n=72) (n=36) (n=14) (n=1,178) 
 
3.2.1.4 Social Networks Information 
Participants in the PNCS in 2008 were also asked about the “people they 
discuss important matters with”. These types of questions known as ego-centric 
social networks allow participants to nominate individual who are not themselves 
participating in the study, but that are important connections from the perspective 
of the respondent. As such, any participant in the PNCS study had the opportunity to 
nominate up to five individuals with whom he or she “discusses important matters 
with”, and then provide information about the background of these individuals.  
These nominations are not restricted to the neighbors of the participant, and could 
potentially include any individual with whom the participant is in contact with. For 
example, on participant in the study could nominate his/her partner, members of 
his/her family, his/her coworkers, and his/her neighbors.  
From these data, it is possible to construct information about the close 
network of discussion of each participant in the study and to use that information to 
characterize the social contact that participants have with their neighbors, if in fact 
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the participant nominated neighbors. Although, the nominations of neighbors was 
not directly implied by the questions, one initial interesting question to these data 
will be to explore what proportion of participants included neighbors as members of 
their individual networks.  
As such, with the help of Professor Ryan Acton, I constructed a set of 
variables that describe the proportion of neighbors that are included in the 
networks of the participants. Initial descriptive analyses of these variables suggest 
that 94.83 percent of the participants did not nominate a neighbor as part of his/her 
discussion network.  
Given my explicit interest in exploring the social relationships among 
neighbors in this study and the low proportion of participants who mentioned a 
neighbor as part of their social ties, I decided then not to include these social-
network variables in my analysis. Further research, focused on broader social 
interactions (e.g. those restricted not only to neighbors) could use this information 
to explore these data and gain a better understanding of the effects of sprawl in 
different dimensions of the participant’s lives.  
3.2.2 Independent variables 
To explore the association between urban sprawl and social interaction, I 
created three categories of independent variables. The main category included the 
overall sprawl score and the four factors that characterize it. The second category 
includes variables related to the use of public spaces, which is composed of three 
variables: 1) whether the participant went to a public park/plaza; 2) to a public 
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library; and/or 3) to a community center. These variables were included because 
the literature suggested that one of the physical characteristics of sprawl is the lack 
of public spaces, which might reduce opportunities for casual and informal contact 
among neighbors. These variables were included to test the association between 
neighborhood social interaction and the use of such spaces. Finally, the last category 
of independent variables is the type of community and housing in which 
participants reside. According to the literature, these variables are usually 
associated with sprawl. However, because they do not fully capture the theoretical 
construct of sprawl, these variables are used as an exploration for the association of 
sprawl and neighborhood social interaction. Appendix D outlines the dependent, 
independent and control variables, the total number of cases of each variable, the 
number of valid cases in the regression models, the coding of each variable, the level 
of the data – individual or metropolitan region level-, and the source of the data.  
3.3 Procedures 
To address my research questions, I constructed a set of ordinary least 
squares (OLS) linear regression models--one for each of my dependent variables. In 
my interpretation of these models, I focused on the standardized beta coefficients as 
indicators of the estimated differences between the dependent variable associated 
with one unit changes in the independent variables, controlling for all other 
variables in the model. These coefficients allowed me to obtain and report the signs 
and magnitudes of the associations. More importantly, from these standardized 
coefficients I am able to compare the relative importance of each one of my 
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predictors in explaining the variance in the dependent variables in my models. To 
evaluate the statistical significance of my findings I used a 95% confidence interval 
to test the significance of the variables. A probability value greater than 0.05 fails to 
reject the null hypothesis that there is no association between the independent 
variable and the outcome.  
For each set of models for each of the dependent variables, I followed a 
general sequence of analysis. For each dependent variable, I started by running a 
model that contains only the individual controls in my research. Particularly, the 
first model for each one of the dependent variables contains only a) the genders of 
the participants; b) the ethnicities of the participants; c) the participant's age in 
years; d) the total family income reported by the participants; e) the reported length 
of residence of each participant in their place of residence; and f) the household type 
of the participant (e.g., family with children, married or living with a partner).  
Results of these initial models run across dependent variables, allowed me to obtain 
a picture of the differences in means across different characteristics of the 
population. More importantly, this initial model and the inclusion of the variables in 
subsequent models, allowed me to statistically control for such variables while 
examining the independent association between the main predictors and the 
dependent variables.  
As a second model, across dependent variables, I added as my main predictor 
the overall sprawl score of the metropolitan region in which the participant resides. 
These models allowed me to explore the association between this general feature of 
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the built environment and the social interactions of my participants with their 
neighbors, as reported by each one of my dependent variables. Following this 
model, I explored the association between a set of variables representing the extent 
to which participants use public spaces, controlling for the overall sprawl score of 
their metropolitan region and individual control variables.  
Because sprawl is a construct that includes an array of characteristics of the 
built environment, a critical step for this research was to explore the association 
between the particular components of sprawl and social interactions among 
neighbors. To do this, I ran a set of models in which I replaced the overall sprawl 
score by a set of four variables that represent key elements of its definition. These 
variables are: a) an index of residential density; b) and index of the mix of jobs, 
shops and housing in each geographical area; c) an index representing the strength 
of centers of activity; and d) an index representing the street accessibility network 
available in each metropolitan region. I did not include these variables alongside the 
overall sprawl score – used in the second and third models describe above – 
because they represent the same theoretical construct and their simultaneous 
inclusion could lead to problems of co-linearity between independent variables in 
my models.  I evaluated the relative importance of each one these independent 
variables on the explanation of each of my dependent variables by running a set of 
models that look at their individual and combined effects.  For each dependent 
variable, I used the relative beta coefficients to evaluate the variables that best 
explain the variance in the outcomes, and then decided the most parsimonious 
representation of the sprawl components in the models.  
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As the final steps of my modeling procedure I included – in the models for 
each one of my dependent variables – a set of variables representing the use of 
public spaces by the participants (see description above) and the type of community 
– urban, suburban, and rural – and the type of housing – detached single family 
house, townhouse, apartment – where the participant reported rsidence. This last 
set of variables is conceptualized as an individual level representation of 
characteristics of the built environment in which individuals reside.  
Across the models, I employed the sampling weights reported by the Pew 
Internet & American Life Project 2008 to compensate for observed differences 
between the sample and the population it represents. These weights compensate for 
potential errors in the sampling process and allow me to generalize my results to 
the general population of Americans over 18 years of age.  
Similarly, across models I evaluated the overall fit using the determination 
coefficient – R2 – as an indication of the proportion of variance in the dependent 
variable that is explained by the set of independent variables in the model. I used 
the R2 and the parsimony of the model as the criteria that allow me to evaluate and 
decide the best-fitting model for each dependent variable. Finally, I evaluated and 
reported the tolerance coefficient for each one of the included independent 
variables as an index of association between predictors.  
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3.4 Possible limitations of the methods employed and delimitations of the 
research 
Although I employed OLS regression as the primary tool for analysis, I 
acknowledge some potential limitations and problems of the application of this 
model to these data. First, I recognize that all my dependent variables are coded in 
an ordinal scale with unequal intervals between values. Since the OLS model has 
been designed to employ continuous variables, its implementation in this research 
is subject to potential restrictions of range and interval in my dependent variables. 
As such, all my results should be regarded as exploratory, and should be confirmed 
with further research. Although I tried to transform the distributions of the 
variables, applying several linear transformations, these attempts were generally 
not successful.  
Similarly, in all the models I excluded all the cases that were reported to 
reside in New York, NY PMSA and Jersey City, NJ PMSA. I decided to exclude these 
cases, as they appeared as extreme values in the more general and detailed indexes 
of sprawl. For example, in the density index NY and NJ have a score of 245.5 and 
195.7 respectively, followed by San Francisco with a density score of 155. This 
decision is further justified by the work of Ewing, Pendall & Chen (2002), who 
analyzing the same data on sprawl that I am using in this research, identify these 
geographical regions as bivariate outliers on several dimensions. I exclude them to 
prevent their large values to bias the estimated association between features of the 
built environment and the social relationships among neighbors in this research. 
Further research should consider these special cases. 
 39 
 
CHAPTER 4 
RESULTS OF REGRESSION ANALYSIS 
 
This chapter reports the results from the multivariate regression analysis 
described in Chapter 3, in which I evaluate the potential significant relationships 
between social interactions among neighbors and urban sprawl. First, statistical 
descriptive data for my main predictors are presented, follow by the regression 
results. As described in my methods section, I organize the presentation of my 
results by each one of the dependent variables. Within each one of these sections I 
will focus on: a) the process of model building; b) the proportion of variance in the 
dependent variable explained by the collection of predictors on each model; and c) 
the predictors that allow me to explain the highest proportion of variance in the 
dependent variable.  
4.1 Descriptive Statistics  
Table 4.1 presents the frequency and percentage of respondents by overall 
sprawl score. It is important to note that the variable is coded such that, the lower 
the value of the sprawl index, the more sprawl in the metropolitan region. Similarly, 
the higher the value, the more compact – less sprawling – the region. As shown in 
this table, the highest percentage of respondents, represented by 34 percent resides 
in areas with a sprawl score between 81 and 100. None of the respondents reside in 
areas with a sprawl score between 21 and 40. 
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Table 4.1: Frequency distribution of the main predictor – Overall Sprawl 
score.  
 
As shown in Figure 4.1, there are some extreme values at both sides of the 
distribution. For example, participants that reside in Riverside – San Bernardino, CA, 
with a sprawl score of 14.2, are located at the left-hand side of the distribution, and 
participants that reside in Jersey City, NJ and New York, NY, with sprawl scores of 
162.3 and 177.8 respectively, are extreme values at the right-hand side of the 
distribution (Appendix E shows a map of the overall sprawl score for 82 U.S. 
metropolitan regions).  
 
Overall 
Sprawl 
Index
Percent Freq.
0-20 2% 22
21-40 0% 0
41-60 5% 60
61-80 11% 125
81-100 34% 400
101-120 28% 329
121-140 14% 165
141-160 2% 18
161-180 5% 59
Total 100% 1,178
 41 
 
 
Figure 4.1: Frequency Distribution of Overall Sprawl Score 
Although it is not represented in the frequency distribution figure, the values 
of the overall sprawl score are slightly skewed to the right because the distance 
between the upper quartile and the median (112.5 – 99.1 = 13.5) exceeds the 
distance between the lower quartile and the median (99.1 – 90.8 = 8.3). The skew of 
these values may bias the regression results, because one of the linear regression 
assumptions – normal distribution – is not met. I will discuss the implication of this 
observed distribution on my results, in my discussion section.  
Appendix F shows the frequency distribution tables and figures for each 
sprawl component: a) residential density; b) mix land use; c) strength of activity 
centers and; d) street network connectivity. From these results, it is possible to 
observe that participants who reside in Jersey City, NJ and New York, NY have 
extreme values in the residential density and street network connectivity 
distributions; a result that is also observed from the overall sprawl score 
distribution (see Figure 4.1). In addition, Jersey City, NJ is an extreme value at the 
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right-hand side of the mixed-use score distribution.  As such, these two 
metropolitan regions were excluded from the regression analysis.  Since the 
dependent variables are all coded in an ordinal scale bivariate, scatter plots were 
not informative for the detection of outliers. For this reason, I relied on the 
frequency distributions to detect these extreme values.  
Table 4.2 presents the mean, median, standard deviation, and minimum and 
maximum variables for each main predictor. As shown in this table, means and 
standard deviations across variables do not differ much, confirming the theoretical 
association between these variables and the overall sprawl score. As shown in this 
table, the variable in which the most variability among participants is observed is 
residential density (S.d. = 35.13); while the one in which the least variability is 
observed is mixed land use (S.d. =22.8).  
Table  4.2:  Descriptive statistics for main predictors.  
 n Mean Median Std. Dev. Min-Max 
Overall sprawl score by MSA (n=81) 1,178 101.51 99.1 27.76 14.2 - 177.8 
Residential Density 1,178 108.03 97.3 35.13  71.2 - 242.5 
Mixed Land use 1,178 100.98 104.6 22.8 39.5 - 172.9 
Centeredness 1,178 97.06 97.8 23.49 40.9 - 148.6 
Street Connectivity 1,178 103.89 104.7 25.42  37.2 - 166.8 
 
From the frequency distribution of other predictors to be included in the 
model, it is possible to observe that 45 percent of the participants reside in urban 
(n=529), 55 percent in suburban (n=643), and only five percent (n = 6) in rural 
communities.  In addition, 69 percent of the participants report to live in detached 
single family-homes, while only seven percent (n =83) live in townhouses.  Of the 
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remaining 24 percent of participants, 19 percent reported living in apartments or 
condominiums, while five percent reported living in other type of housing.  Figure 
4.2 represents these observed distributions by type of housing.  
 
Figure 4.2: Percentage Type of Housing 
Similarly, in Table 4.3, I present the observed frequencies of the demographic 
information about the participants that I used as statistical controls in my 
regression models. 
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Table 4.3:  Demographic Characteristics 
 Frequency Percent 
Gender 1,178  
Female 641 54 
Male 537 46 
Race 1,140  
White 817 72 
Black 142 12 
Hispanic 105 9 
Other 76 7 
Family Income 940   
Less than $10,000           58 6 
$10,000 to under $20,000 66 7 
$20,000 to under $30,000 92 10 
$30,000 to under $40,000 99 11 
$40,000 to under $50,000 94 10 
$50,000 to under $75,000 163 17 
$75,000 to under $100,000 151 16 
$100,000 or more 217 23 
Length of Residence 1,167   
Less than 1 year 109 9 
1 to 5 years 353 30 
6 to 10 years 212 18 
11 to 20 years 196 17 
More than 20 years 297 25 
Household Type   
Families with Children 1,165 34 
Married/ Live Partner 1,163 58 
 
Finally, in Figure 4.3 I present the observed frequency distribution of the 
reported used that participants gave to public spaces. From this figure, it is clear 
that the space participants use the least is community centers (81% never use); 
followed by libraries (61% never use) and then parks and plazas (36% never use). 
Although the mode of all these frequencies is zero, 15 percent of participants 
reported using public parks and plazas six or more times during the last month. 
These frequencies suggest that the distribution of the use of public spaces is bi-
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modal, with the larger percentages of participants clustering in the extreme values 
of the scale (0 and 6 or more times).  
 
Figure 4.3: Percentage of Participant Using Different Public Spaces  
4.2 Association between Knowing Neighbors and Urban Sprawl 
To address my research question about the association between 
characteristics associated with urban sprawl and the amount of social interactions 
that participants have with their neighbors, I started by running a simple model that 
includes only the control predictors in my research. As shown in Model 1 (Table 
4.4), the average number of social contacts that participants have with their 
neighbors is 1.012 (P< 0.001) while controlling for characteristics of the 
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participants (their gender, ethnicity, age, income, length of residence, and household 
type). Considering that this model was only run to control for the potential 
confounding effect that demographic characteristics could have on the association 
between sprawl and the dependent variable, I used the proportion of variance 
explained by this model (R2 =0.21) as a baseline to which I would judge the success 
of any other models. As such, in Models 2 and 3 (Table 4.4) I included two sets of 
key predictors. First in Model 2, I tested the association of the overall sprawl score 
with my dependent variable. The results suggest that while controlling for 
demographic characteristics, the association between overall sprawl and the 
amount of social contacts with neighbors on average in this population is not 
statistically significant different from zero (βSprawl =0.001, P=0.664).
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Table 4.4: Overall Sprawl Regression Results 
 Model 1 R2 0.21 Model 2 R2 0.21 Model 3 R2 0.23 
  Coefficients Beta Tol.  Coefficients Beta Tol.  Coefficients Beta Tol. 
Intercept 1.012 --- --- 0.942 --- --- 0.731 --- --- 
 (P=0.000)   (P=0.000)    (P=0.001)   
Sprawl --- --- --- 0.001 0.015 0.981 0.001 0.012 0.967 
     (P=0.664)    (P=0.724)   
Go Public Park/Plaza --- --- --- --- --- --- 0.035 0.074 0.794 
          (P=0.045)   
Go Public Library --- --- --- --- --- --- 0.055 0.095 0.820 
          (P=0.012)   
Go Community Center --- --- --- --- --- --- 0.037 0.050 0.891 
         (P=0.146)   
Male -0.104 -0.050 0.980 -0.105 -0.050 0.979 -0.090 -0.043 0.972 
 (P=0.144)   (P=0.140)   (P=0.208)   
Black* -0.445 -0.146 0.836 -0.441 -0.145 0.831 -0.458 -0.150 0.822 
 (P=0.000)   (P=0.000)   (P=0.000)   
Hispanic* -0.301 -0.102 0.858 -0.300 -0.102 0.858 -0.290 -0.098 0.854 
 (P=0.012)   (P=0.012)   (P=0.013)   
Other Race* -0.329 -0.086 0.932 -0.330 -0.086 0.932 -0.351 -0.091 0.921 
 (P=0.019)   (P=0.019)   (P=0.011)   
Age 0.004 0.061 0.634 0.004 0.062 0.633 0.006 0.087 0.607 
 (P=0.150)   (P=0.147)   (P=0.039)   
Income 0.071 0.151 0.846 0.071 0.150 0.845 0.072 0.151 0.823 
 (P=0.000)   (P=0.000)   (P=0.000)   
Length of Residence 0.217 0.273 0.751 0.216 0.272 0.749 0.219 0.275 0.747 
 (P=0.000)   (P=0.000)   (P=0.000)   
Family with Children 0.167 0.079 0.794 0.167 0.079 0.794 0.138 0.065 0.783 
 (P=0.035)   (P=0.035)   (P=0.079)   
Married/Partner 0.200 0.095 0.781 0.203 0.097 0.776 0.183 0.087 0.769 
  (P=0.013)     (P=0.012)     (P=0.024)     
Note: Observations Included = 830. * Reference category for Race = White.     
Tol. = tolerance test.
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Similarly, in Model 3 (Table 4.4) I added to the previous model a set of 
predictors that capture the use that participants give to public spaces. Particularly, I 
test the association a) use of public parks or plazas, b) use of public libraries, and c) 
the use of community centers with knowing the names of neighbors. My results, 
obtained while controlling for the overall sprawl score and the demographic 
characteristics of the participants, suggest that both the use of public parks and 
plazas and the use of public libraries are associated, at a statistically significant 
level, with differences in my dependent variable. As such, it is estimated from this 
model that one standard deviation unit difference in the use of public parks is 
associated with 0.074 standard deviation units difference in the number of social 
contacts participants have with their neighbors (P=0.045), while controlling for 
other predictors in the model.  Similarly, the model results suggest that the 
association between the use of public libraries and the dependent variable, is 
estimated to have a magnitude of 0.095 standard deviation units (P=0.012). Overall, 
all the predictors included in these model are estimated to explain 23 percent of the 
variance of the dependent variables, two percentage points more than the simple 
baseline control model.  
Trying to understand better the lack of association reported between the 
overall sprawl score and the dependent variable (Models 2 and 3, Table 4.4), I ran a 
set of nine different models that explored the contribution of different components 
of the definition of sprawl. For example, in Models 1 to 4 I explored the association 
of: M1) residential density, M2) land mixed use, M3) strength of center’s activity, 
and M4) street connectivity (these models are not shown in Table 4.5).  While in 
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each one of these models the association between each one of these features and the 
dependent variable is estimated to be no different from zero, I followed my 
exploration by running a fifth model (Table 4.5) that included simultaneously all 
these components and evaluates their relative importance, and a sixth model that 
explored the association of the use of public parks, libraries and community centers 
while accounting for their potential effect on the dependent variable.  
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Table 4.5:  Sprawl Components Regression Results 
 Model 5 Model 6 
   R2 0.21   R2 0.23 
 Coefficients Beta Tol. Coefficients Beta Tol. 
Intercept 0.871 --- --- 0.665 --- --- 
 (P=0.008)    (P=0.039)    
Residential Density 0.000 -0.002 0.461 0.000 -0.001 0.459 
 (P=0.967)    (P=0.986)    
Mixed-Use -0.001 -0.028 0.707 -0.002 -0.036 0.704 
 (P=0.461)    (P=0.344)    
Strength Centers Activity 0.001 0.012 0.880 0.000 0.003 0.873 
 (P=0.742)    (P=0.936)    
Street Connectivity 0.002 0.047 0.586 0.003 0.056 0.584 
 (P=0.279)    (P=0.192)    
Go Public Park/Plaza --- --- --- 0.035 0.075 0.788 
      (P=0.043)    
Go Public Library --- --- --- 0.056 0.098 0.814 
      (P=0.010)    
Go Community Center --- --- --- 0.037 0.051 0.885 
      (P=0.139)    
Male -0.099 -0.048 0.971 -0.083 -0.040 0.964 
 (P=0.164)    (P=0.245)    
Black* -0.441 -0.145 0.827 -0.460 -0.151 0.818 
 (P=0.000)    (P=0.000)    
Hispanic* -0.307 -0.104 0.819 -0.303 -0.103 0.813 
 (P=0.010)    (P=0.009)    
Other Race* -0.332 -0.086 0.920 -0.354 -0.092 0.908 
 (P=0.019)    (P=0.010)    
Age 0.004 0.063 0.624 0.006 0.091 0.599 
 (P=0.138)    (P=0.033)    
Income 0.072 0.152 0.837 0.072 0.153 0.816 
 (P=0.000)    (P=0.000)    
Length of Residence 0.218 0.274 0.737 0.221 0.278 0.735 
 (P=0.000)    (P=0.000)    
Family with Children 0.168 0.079 0.789 0.139 0.066 0.779 
 (P=0.036)    (P=0.077)    
Married/Partner 0.202 0.096 0.773 0.181 0.086 0.765 
  (P=0.013)     (P=0.027)     
Note: Observations Included = 830. * Reference category for Race = White. Tol = tolerance test. 
As such, from Model 6 (Table 4.5) I replicated the results obtained from 
Model 3 (Table 4.4), such that the use of public plazas and public libraries are 
statistically significant predictors of the amount of social contact of the participants 
with their neighbors, while controlling for personal characteristics of the 
population, and the components of sprawl.  For these last set of indices, although 
none of the estimated associations of the sprawl predictors are different from zero 
 51 
 
on average in the population, some of the estimated standardized coefficients (beta) 
suggest the existence of a potential association that might be obscured by other 
predictors in the model.  To test this hypothesis I ran an additional set of three 
models (Models 7, 8 and 9, Table 4.6) where I tested different combinations of the 
predictors and added a set of controls for the type of community (suburban and 
rural) and type of housing (townhouse, apartments and other) where participants 
report living.  
After this process, I settled on Model 9 (Table 4.6) based on its parsimony. 
Particularly, this model is estimated to explain 26 percent of the variance of the 
dependent variable, and include only those predictors that have been evaluated as 
important for their explanatory power of the dependent variable in previous 
models. Based on this model, it is estimated that one standardized unit difference in 
the street connectivity of the metropolitan region where participants live is 
associated with 0.06 standard deviation units of the dependent variable. Similarly, 
this model suggests that the use of public parks and plazas and the use of public 
libraries are both important predictors of the dependent variable (estimated 
standardized beta = 0.085 and 0.123, respectively). Finally, from this model it is 
estimated that participants who report to live in apartments or condominiums, have 
on average 0.219 standard deviation unit less amount of contact with their 
neighbors than their counterparts that report living in detached single-family 
houses. 
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Table 4.6:  Sprawl Components Regression Results 
 Model 7 Model 8 Model 9 
   R2 0.24   R2 0.27   R2 0.26 
 Coefficients Beta Tol. Coefficients Beta Tol. Coefficients Beta Tol. 
Intercept 0.642 --- --- 1.074 --- --- 1.162 --- --- 
 (P=0.034)    (P=0.001)    (P=0.000)    
Mixed-Use -0.002 -0.037 0.817 -0.002 -0.048 0.809 -0.003 -0.051 0.834 
 (P=0.309)    (P=0.177)    (P= 0.143)    
Strength Centers Acti. 0.000 0.003 0.923 0.001 0.010 0.921 --- --- --- 
 (P=0.928)    (P=0.756)         
Street Connectivity 0.003 0.059 0.782 0.003 0.066 0.780 0.003 0.060 0.835 
 (P=0.095)    (P=0.060)    (P=0.077)    
Go Public Park/Plaza 0.034 0.072 0.785 0.032 0.070 0.785 0.040 0.085 0.817 
 (P=0.053)    (P=0.056)    (P=0.018)    
Go Public Library 0.057 0.099 0.810 0.064 0.112 0.804 0.071 0.123 0.846 
 (P=0.010)    (P=0.003)    (P=0.001)    
Go Community Center 0.042 0.057 0.881 0.040 0.054 0.878 --- --- --- 
 (P=0.103)    (P=0.104)         
Suburban* 0.056 0.027 0.912 0.047 0.022 0.911 --- --- --- 
 (P=0.422)    (P=0.500)         
Rural* -1.076 -0.056 0.964 -1.269 -0.066 0.960 --- --- --- 
 (P=0.000)    (P=0.000)         
Townhouse/Semidet.** --- --- --- -0.139 -0.039 0.891 -0.136 -0.038 0.901 
      (P=0.310)    (P=0.320)    
Apartments/Condo.** --- --- --- -0.563 -0.215 0.719 -0.573 -0.219 0.745 
      (P=0.000)    (P=0.000)    
Other Housing** --- --- --- -0.156 -0.032 0.938 -0.169 -0.035 0.944 
      (P=0.370)    (P=0.337)    
Male -0.078 -0.038 0.964 -0.070 -0.034 0.963 --- --- --- 
 (P=0.271)    (P=0.314)         
Table 4.6 continues onto next page 
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Black*** -0.467 -0.153 0.813 -0.398 -0.131 0.803 -0.362 -0.119 0.858 
 (P=0.000)    (P=0.000)    (P=0.001)    
Hispanic*** -0.305 -0.104 0.815 -0.287 -0.098 0.813 -0.266 -0.091 0.851 
 (P=0.009)    (P=0.011)    (P=0.017)    
Other Race*** -0.356 -0.092 0.907 -0.310 -0.081 0.896 -0.280 -0.073 0.918 
 (P=0.010)    (P=0.017)    (P=0.030)    
Age 0.005 0.085 0.602 0.005 0.076 0.591 0.005 0.080 0.646 
 (P=0.046)    (P=0.077)    (P=0.047)    
Income 0.073 0.154 0.820 0.054 0.114 0.779 0.053 0.112 0.783 
 (P=0.000)    (P=0.003)    (P=0.004)    
Length of Residence 0.222 0.279 0.743 0.173 0.218 0.685 0.171 0.215 0.695 
 (P=0.000)    (P=0.000)    (P=0.000)    
Family with Children 0.141 0.067 0.781 0.067 0.032 0.756 --- --- --- 
 (P=0.072)    (P=0.392)         
Married/Partner 0.172 0.082 0.764 0.112 0.053 0.746 0.130 0.062 0.795 
  (P=0.035)     (P=0.160)     (P=0.094)     
Note: Observations Included = 830. Reference categories: *Urban, **Detached Single-family House, ***White.  
Tol. = tolerance test. 
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Finally, from this final model (Model 9, Table 4.6) I produced a set of plots 
that represent the predicted association between a) street connectivity, b) use of 
public parks and plazas, and c) use of public libraries relative to the dependent 
variable for participants living in three different types of housing. As seen from 
these plots, presented in Figure 4.4, across independent variables, the estimated 
differences between participants who live in apartments and those who live in 
detached single-family homes are large and statistically significant (beta = -0.219, 
P<0.001).   
  
Figure 4.4: Predicted values for the estimated association between three 
statistically significant predictors in the last model and the dependent 
variable.   
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4.3 Association between Frequency of Conversation with Neighbors and 
Sprawl 
To explore the association of my second dependent variable (the frequency 
of conversation among neighbors), I follow a procedure that is similar to the one 
related in the previous section.  As such, I first explored the association of an overall 
sprawl score and the dependent variable, within a model that includes demographic 
characteristics of the participants as statistical controls. These results, presented in 
Table 4.7, suggest that the estimated association between the overall sprawl score 
and the frequency of contacts among neighbors is very small (β=-0.002) and not 
statistically different from zero (P=0.450). In this first model, only one of the 
demographic characteristics controls is estimated to have a statistical significant 
association with the dependent variable. As such, for the age of the participants it is 
estimated that one standard deviation unit difference is associated with 0.121 
standard deviation units difference in the frequency of interaction among neighbors 
(P=0.027). 
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Table 4.7:  Overall Sprawl Regression Results 
 Model 1 Model 2 Model 3 
   R2 0.04   R2 0.10   R2 0.09 
  Coefficient Beta Tol.  Coefficient Beta Tol.  Coefficient Beta Tol. 
Intercept 3.009 
  
57 
 
Although these results could be explained by the distribution of values 
observed for the dependent variable, it is necessary to run additional models to 
explore further the potential associations – or lack thereof – between other features 
of the built environment related with urban sprawl and their frequency of 
interactions with their neighbors. As such, in Models 2 and 3 (Table 4.7), I present 
results from a model including the use of public parks, libraries and community 
centers, as reported by the participants. Model 2 adds those variables, while Model 3 
focuses on the parsimony of the estimation and removes predictors with very low 
estimated standardized coefficients. As reported, for my previous research question, 
the predictors representing the use of public spaces are statistically significant 
associated with the dependent variable.  Particularly, from Model 3, the association 
between the use of public parks and plazas and the dependent variable is of 0.137 
standard deviation units (P=0.002). As such, it is estimated that one standard 
deviation unit difference in the use of public parks and plazas is associated with 
0.137 standard deviation units difference in the frequency of interaction among 
neighbors, while controlling for all other variables in the model.  Similarly, for the 
use of public libraries (from Model 3) it is estimated that one standard deviation 
unit difference in this variable is associated with 0.171 standard deviation units on 
the frequency of contacts among neighbors, on average, in this population 
(P<0.001). 
Following my established procedures, I then ran a set of models (Models 5 to 
7, in Table 4.8) where I replaced the overall sprawl score by a set of four predictors 
that captured particular components of sprawl for each metropolitan region where 
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participants reside. From the final model of this set (Model 7), I observed that, while 
controlling for the demographic characteristics of the participants and the use of 
public spaces among participants, the residential density is negatively associated 
with the frequency of conversation among neighbors (P=0.030). As such, it is 
estimated that one unit difference in the residential density of participants’ 
metropolitan region is negatively associated with 0.132 standard deviation units 
difference in the frequency of conversation among neighbors. Similarly, the strength 
of the activity of the area center is negatively associated with the dependent 
variable, such that, one unit difference in the center’s activity is related to 0.071 
negative standard deviation units difference in the dependent variable. However, 
this last result is statistically significant only at a probability value of 0.095. 
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Table 4.8:  Sprawl Components Regression Results 
 Model 5 Model 6 Model 7 
   R2 0.05   R2 0.10   R2 0.11 
 Coefficient Beta Tol. Coefficient Beta Tol. Coefficient Beta Tol. 
Intercept 3.562 --- --- 2.333 --- --- 3.123 --- --- 
 (P=0.000)    (P=0.000)    (P=0.000)   
Residential Density -0.008 -0.133 0.479 --- --- --- -0.008 -0.132 0.474 
 (P=0.037)         (P=0.039)   
Mixed-Use 0.005 0.085 0.693 --- --- --- 0.004 0.066 0.689 
 (P=0.069)         (P=0.148)   
Strength Centers Acti. -0.003 -0.055 0.882 --- --- --- -0.004 -0.071 0.877 
 (P=0.217)        (P=0.095)   
Street Connectivity 0.000 -0.008 0.609 --- --- --- 0.001 0.015 0.605 
 (P=0.881)        (P=0.774)   
 Go Public Park/Plaza --- --- --- 0.067 0.121 0.791 0.071 0.129 0.781 
      (P=0.010)    (P=0.005)   
Go Public Library --- --- --- 0.108 0.161 0.820 0.104 0.155 0.804 
      (P=0.000)    (P=0.000)   
Go Community Center --- --- --- 0.049 0.055 0.885 0.045 0.051 0.881 
      (P=0.178)    (P=0.209)   
Male -0.014 -0.006 0.976 0.025 0.010 0.967 0.021 0.009 0.964 
 (P=0.897)    (P=0.813)    (P=0.838)   
Black* -0.296 -0.067 0.907 -0.374 -0.085 0.893 -0.363 -0.083 0.883 
 (P=0.174)    (P=0.066)    (P=0.076)   
Hispanic* -0.220 -0.059 0.853 -0.294 -0.079 0.896 -0.241 -0.065 0.852 
 (P=0.213)    (P=0.089)    (P=0.162)   
Table 4.8 continues onto next page 
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Other Race* -0.022 -0.004 0.940 -0.141 -0.028 0.910 -0.108 -0.021 0.906 
 (P=0.940)    (P=0.612)    (P=0.695)   
Age 0.008 0.106 0.611 0.013 0.163 0.596 0.011 0.147 0.586 
 (P=0.048)    (P=0.002)    (P=0.005)   
Income -0.020 -0.034 0.840 -0.014 -0.024 0.840 -0.013 -0.023 0.826 
 (P=0.506)    (P=0.634)    (P=0.651)   
Length Residence -0.013 -0.014 0.752 -0.014 -0.014 0.773 0.000 0.000 0.749 
 (P=0.788)    (P=0.772)    (P=0.995)   
Family w. Children 0.183 0.073 0.729 0.141 0.056 0.723 0.134 0.053 0.721 
 (P=0.144)    (P=0.239)    (P=0.257)   
Married/Partner 0.187 0.073 0.774 0.175 0.068 0.778 0.157 0.061 0.771 
  (P=0.138)     (P=0.142)     (P=0.186)     
Note: Observations Included = 615. * Reference category for Race = White. 
Tol. = tolerance test.
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To finish my exploration of the association between my predictors and the 
frequency of conversation among neighbors, I ran a set of models that explores the 
most parsimonious representation of the association of features related with sprawl 
and the frequency of communication among neighbors. I ran Models 1 and 2 (Table 
4.9) where I include indices of the sprawl components, a set of measures that 
represent the type of housing of the participants, and their use of public parks, 
libraries and community centers. Results from this model (Model 2, Table 4.9) 
suggest that features such as the residential density (beta = -0.122; P=0.025), the 
strength of activity centers (beta = -0.071; P= 0.094), the use of public parks (beta 
=0.139; P=0.002) and the use of public libraries (beta =0.159; P < 0.001) are 
statistically significant associated with the frequency of conversation among 
neighbors, on average, in this population. 
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Table 4.9:  Sprawl Components Regression Results  
 Model 1 Model 2 
   R2 0.11   R2 0.11 
 Coefficients Beta Tol.  Coefficients Beta Tol. 
Intercept 3.132 --- --- 2.930 --- --- 
 (P=0.000)   (P=0.000)    
Residential Density -0.008 -0.122 0.605 -0.008 -0.122 0.624 
 (P=0.028)   (P=0.025)    
Mixed-Use 0.004 0.068 0.700 0.004 0.060 0.698 
 (P=0.133)   (P=0.177)    
Strength Centers Activity -0.004 -0.071 0.865 -0.004 -0.071 0.882 
 (P=0.099)   (P=0.094)    
Go Public Park/Plaza 0.071 0.129 0.782 0.077 0.139 0.813 
 (P=0.005)   (P=0.002)    
Go Public Library 0.104 0.154 0.799 0.107 0.159 0.844 
 (P=0.000)   (P=0.000)    
Go Community Center 0.044 0.050 0.882 --- --- --- 
 (P=0.212)         
Suburban* 0.012 0.005 0.895 --- --- --- 
 (P=0.910)         
Rural* --- --- --- --- --- --- 
           
Townhouse/Semidet.** --- --- --- 0.351 0.083 0.903 
     (P=0.042)    
Apartments/Condo.** --- --- --- 0.192 0.048 0.873 
     (P=0.351)    
Other Housing** --- --- --- 0.232 0.038 0.965 
     (P=0.293)    
Male 0.021 0.009 0.963 --- --- --- 
 (P=0.838)        
Table 4.9 continues onto next page 
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Black*** -0.361 -0.082 0.872 -0.354 -0.081 0.890 
 (P=0.075)   (P=0.074)    
Hispanic*** -0.237 -0.064 0.840 -0.220 -0.059 0.854 
 (P=0.175)   (P=0.203)    
Other Race*** -0.107 -0.021 0.903 -0.089 -0.018 0.927 
 (P=0.698)   (P=0.743)    
Age 0.011 0.147 0.583 0.014 0.176 0.677 
 (P=0.005)   (P=0.000)    
Income -0.014 -0.024 0.829 --- --- --- 
 (P=0.639)        
Length of Residence -0.002 -0.002 0.753 --- --- --- 
 (P=0.975)        
Family with Children 0.134 0.053 0.719 0.166 0.066 0.715 
 (P=0.258)   (P=0.158)    
Married/Partner 0.158 0.062 0.769 0.176 0.068 0.815 
  (P=0.182)     (P=0.127)     
Note: Observations Included = 615. Reference categories: *Urban; **Detached Single-Family house; ***White. 
Tol. = tolerance test. 
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Similarly, due to the inclusion of a set of predictors representing the type of 
housing where participants are reported to live, I estimate that on average, 
participants living on townhouses or semidetached family homes have 0.351 more 
conversations with their neighbors than participants living on detached single 
family homes (P=0.042).  Comparing this result with the one obtained from the 
“know neighbors” dependent variable suggest that, although participants living in 
townhouses or semidetached homes know fewer neighbors on average than 
participants living in detached single-family homes, the frequency of conversation is 
greater for participants living in townhouses.   
I present these estimated results in Figure 4.5, where I plot the association 
between a) residential density, b) the use of public parks and plazas, and c) the use 
of public libraries, with the frequency of conversation among neighbors, for 
participants living in four different types of housing.  
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Figure 4.5:  Predicted values for the estimated association between three 
statistically significant predictors in the last model and the dependent 
variable.  
4.4 Association between Helping Index and Urban Sprawl 
To answer my third research question and to explore the association of 
urban sprawl and the extent that participants report providing help to their 
neighbors, I ran a set of linear regression models. I followed the procedures 
described in previous sections of this paper, and started by exploring the 
association of the overall sprawl score and the reported use of public spaces, while 
controlling for demographic characteristics of the participants. Results from this 
initial set of models are presented in Table 4.10, and suggest again that the overall 
sprawl score of the metropolitan region where participants live is not statistically 
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significant associated with the help participants reported providing to their 
neighbors. However, from these models it is also possible to observe a positive and 
statistical significant association between the use of public parks and plazas, public 
libraries and community centers with the dependent variable. For example, for the 
use of public parks and plazas, it is estimated that one standard deviation unit 
difference in this variable is associated with 0.116 standard deviation units 
difference in the help participants provide to their neighbors (P=0.003). Similarly, 
the use of public libraries and the use of community centers have a positive and 
statistically significant association with the help participants provide to their 
neighbors (beta =0.168; P <0.001 and beta= 0.101; P=0.015, respectively). 
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Table 4.10:  Overall Sprawl Regression Results  
 Model 1 Model 2 Model 3 
   R2 0.05   R2 0.06   R2 0.13 
 Coefficients Beta Tol. Coefficients Beta Tol. Coefficients Beta Tol. 
Intercept 0.905 --- --- 1.105 --- --- 0.701 --- --- 
 (P=0.000)    (P=0.000)   (P=0.010)    
Sprawl --- --- --- -0.002 -0.038 0.981 -0.002 -0.041 0.967 
     (P=0.319)   (P=0.261)    
Go Public Park/Plaza --- --- --- --- --- --- 0.059 0.116 0.792 
         (P=0.003)    
Go Public Library --- --- --- --- --- --- 0.106 0.168 0.821 
         (P=0.000)    
Go Community Center --- --- --- --- --- --- 0.082 0.101 0.890 
         (P=0.015)    
Male -0.013 -0.006 0.979 -0.011 -0.005 0.979 0.020 0.009 0.972 
 (P=0.877)   (P=0.897)   (P=0.807)    
Black* -0.175 -0.052 0.838 -0.185 -0.055 0.832 -0.224 -0.067 0.824 
 (P=0.236)   (P=0.208)   (P=0.110)    
Hispanic* -0.433 -0.134 0.857 -0.434 -0.135 0.857 -0.415 -0.129 0.853 
 (P=0.002)   (P=0.002)   (P=0.002)    
Table 4.10 continues onto next page 
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Other Race* 0.085 0.020 0.932 0.088 0.021 0.931 0.041 0.010 0.920 
 (P=0.665)   (P=0.652)   (P=0.826)    
Age -0.005 -0.065 0.631 -0.005 -0.066 0.630 -0.002 -0.024 0.604 
 (P=0.140)   (P=0.130)   (P=0.574)    
Income 0.004 0.007 0.845 0.005 0.009 0.844 0.006 0.012 0.821 
 (P=0.860)   (P=0.830)   (P=0.764)    
Length of Residence 0.109 0.125 0.748 0.111 0.127 0.745 0.116 0.133 0.743 
 (P=0.005)   (P=0.005)   (P=0.002)    
Family with Children 0.338 0.146 0.792 0.337 0.146 0.791 0.284 0.123 0.781 
 (P=0.001)   (P=0.001)   (P=0.003)    
Married/Partner 0.151 0.066 0.782 0.143 0.062 0.777 0.110 0.048 0.770 
  (P=0.109)     (P=0.129)     (P=0.218)     
Note: Observations Included = 840.* Reference category for Race = White. 
Tol. = tolerance test.
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As with previous questions, I continued my exploration of the association 
between urban sprawl in the metropolitan region where participants live and the 
help they provide to their neighbors, by replacing the overall sprawl score with a set 
of indices capturing some of these characteristics. As such, I ran six different models 
(Table 4.11 shows two of these models) where I explore their contribution to the 
explanation of the dependent variable. The final model (Model 6) explains 13 
percent of the total variance of the dependent variable; however, at this stage none 
of the individual predictors representing the components associated with sprawl 
are reported to have a statistically significant association with the dependent 
variable at a probability value of 0.05 or less.  However, the index representing 
residential density is observed to have a negative association with the help 
participants provide to their neighbors at a significance level of 0.076.   
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Table 4.11: Sprawl Components Regression Results 
 Model 5 Model 6 
   R2 0.06   R2 0.13 
 Coefficients Beta Tol. Coefficients Beta Tol. 
Intercept 1.377 --- --- 0.980 --- --- 
 (P=0.000)    (P=0.009)    
Residential Density -0.006 -0.097 0.458 -0.005 -0.093 0.456 
 (P=0.071)    (P=0.076)    
Mixed-Use 0.000 0.003 0.704 0.000 -0.009 0.700 
 (P=0.942)    (P=0.830)    
Strength Centers Acti. -0.001 -0.021 0.879 -0.002 -0.035 0.871 
 (P=0.606)    (P=0.363)    
Street Connectivity 0.002 0.035 0.583 0.003 0.051 0.581 
 (P=0.462)    (P=0.259)    
Go Public Park/Plaza --- --- --- 0.061 0.119 0.786 
      (P=0.002)    
Go Public Library --- --- --- 0.107 0.170 0.814 
      (P=0.000)    
Go Community Center --- --- --- 0.079 0.098 0.885 
      (P=0.020)    
Male -0.004 -0.002 0.971 0.028 0.012 0.965 
 (P=0.962)    (P=0.731)    
Black* -0.166 -0.049 0.829 -0.206 -0.061 0.820 
 (P=0.266)    (P=0.144)    
Hispanic* -0.393 -0.122 0.820 -0.385 -0.119 0.814 
 (P=0.005)    (P=0.005)    
Other Race* 0.122 0.029 0.919 0.073 0.017 0.905 
 (P=0.535)    (P=0.698)    
Age -0.005 -0.075 0.620 -0.002 -0.030 0.595 
 (P=0.090)    (P=0.485)    
Income 0.008 0.015 0.837 0.009 0.018 0.815 
 (P=0.728)    (P=0.662)    
Length of Residence 0.118 0.135 0.734 0.123 0.142 0.732 
 (P=0.003)    (P=0.001)    
Family with Children 0.326 0.141 0.786 0.275 0.119 0.777 
 (P=0.001)    (P=0.003)    
Married/Partner 0.135 0.059 0.774 0.101 0.044 0.767 
  (P=0.152)     (P=0.259)     
Note: Observations Included = 840. * Reference category for Race = White. 
Tol. = tolerance test 
In my final set of models for this question (see Table 4.12) I seek the most 
parsimonious model while retaining only predictors that have been reported as 
statistically significant or with an important standardized coefficient in previous 
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models. By those criteria, Model 2 (Table 4.12) explains 14 percent of the variance 
of the dependent variable, with a model that includes the residential density and the 
street connectivity of the metropolitan region where participants live, the use of 
parks, libraries and community centers, and the type of housing of the participants, 
while controlling for selected demographic characteristics.  From this model, it is 
estimated that one standard deviation unit difference in the use of public parks and 
plazas is associated with 0.120 standard deviation units in the help participants 
provide to their neighbors (P=0.002). Similarly, one standard deviation unit 
difference in the use of public libraries is estimated to be associated with a 0.174 
standard deviations units difference in the dependent variable (P <0.001), and one 
standard deviation unit difference in the use of community centers is associated 
with 0.095 standard deviation units difference in the help participants provide to 
their neighbors (P=0.026). 
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Table 4.12:  Sprawl Components Regression Results 
 Model 1 Model 2 
   R2 0.13   R2 0.14 
  Coefficients Beta Tol.   Coefficients Beta Tol.  
Intercept 0.720 --- --- 0.899 --- --- 
 (P=0.023)   (P=0.000)    
Residential Density -0.005 -0.087 0.547 -0.005 -0.083 0.563 
 (P=0.078)   (P=0.093)    
Mixed-Use --- --- --- --- --- --- 
           
Strength Centers Acti. --- --- --- --- --- --- 
         
Street Connectivity 0.003 0.051 0.580 0.002 0.046 0.588 
 (P=0.260)   (P=0.301)    
Go Public Park/Plaza 0.059 0.115 0.790 0.061 0.120 0.826 
 (P=0.004)   (P=0.002)    
Go Public Library 0.105 0.167 0.814 0.110 0.174 0.830 
 (P=0.000)   (P=0.000)    
Go Community Center 0.081 0.101 0.881 0.077 0.095 0.894 
 (P=0.018)    (P=0.026)    
Suburban* 0.028 0.012 0.921 --- --- --- 
 (P=0.737)         
Rural* -0.104 -0.005 0.967 --- --- --- 
 (P=0.819)         
Townhouse/Semidet.** --- --- --- -0.036 -0.009 0.925 
      (P=0.809)    
Apartments/Condo.** --- --- --- -0.267 -0.093 0.782 
     (P=0.020)    
Other Housing** --- --- --- -0.167 -0.032 0.960 
Table 4.12 continues onto the next page 
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     (P=0.456)    
Male 0.028 0.012 0.968 --- --- --- 
 (P=0.728)        
Black*** -0.196 -0.059 0.818 -0.182 -0.054 0.859 
 (P=0.165)   (P=0.186)    
Hispanic*** -0.374 -0.116 0.811 -0.367 -0.114 0.867 
 (P=0.007)   (P=0.006)    
Other Race*** 0.072 0.017 0.897 0.101 0.024 0.904 
 (P=0.699)   (P=0.587)    
Age -0.002 -0.032 0.596 --- --- --- 
 (P=0.456)        
Income 0.009 0.017 0.816 --- --- --- 
 (P=0.680)        
Length of Residence 0.120 0.138 0.736 0.088 0.101 0.823 
 (P=0.001)   (P=0.007)    
Family with Children 0.273 0.118 0.777 0.271 0.117 0.845 
 (P=0.004)   (P=0.003)    
Married/Partner 0.107 0.047 0.768 --- --- --- 
  (P=0.236)           
Note: Observations Included = 840. Reference categories: *Urban; **Detached Single-Family house; ***White. 
Tol. = tolerance test. 
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From this model it is also important to highlight the estimated differences in 
the dependent variable that are associated with the type of housing where 
participants report living. Participants who report to live in apartments or 
condominiums are estimated to help their neighbors 0.267 units less on average 
than those who live in detached single-family homes. As in previous research 
questions, I present these estimated associations in Figure 4.6 where I plot the 
association between a) the use of public parks and plazas, b) the use of public 
libraries and c) the use of community centers with the helping index among 
neighbors, for participants living in four different types of housing.  
 
Figure 4.6:  Predicted values for the estimated association between three 
statistically significant predictors in the last model and the dependent 
variable.   
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4.5 Association between Local Participation Index and Urban Sprawl 
To answer my fourth and final research question, I followed the procedures 
that I employed in the previous research questions. From my first set of models, I 
explored the association between the overall sprawl score and the use of public 
parks, libraries and community centers with the participation in local groups that 
participants report to have, while controlling for demographic characteristics. As 
shown in Model 3 (Table 4.13), it is estimated that participants living in 
metropolitan regions with less sprawl - higher scores in this variable - are estimated 
to have, on average, 0.063 standard deviation units less on their participation index, 
while controlling for other variables in the model. This association is only significant 
at a probability value of 0.061. Similarly, as with previous models, in this model I 
estimate the association between the use of public parks, libraries and community 
centers as positive and statistically significant with the level of participation of 
individuals in local groups, while controlling for other variables in the model. 
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Table 4.13:  Overall Sprawl Regression Results 
 Model 1 Model 2 Model 3 
   R2 0.12   R2 0.12   R2 0.22 
 Coefficients Beta Tol. Coefficients Beta Tol. Coefficients Beta Tol. 
Intercept 0.056 --- --- 0.490 --- --- -0.004 --- --- 
 (P=0.818)    (P=0.149)   (P=0.991)    
Sprawl --- --- --- -0.004 -0.066 0.981 -0.004 -0.063 0.967 
     (P=0.056)   (P=0.061)    
Go Public Park/Plaza --- --- --- --- --- --- 0.086 0.135 0.792 
         (P=0.000)    
Go Public Library --- --- --- --- --- --- 0.073 0.093 0.821 
         (P=0.014)    
Go Community Center --- --- --- --- --- --- 0.217 0.217 0.890 
         (P=0.000)    
Male -0.382 -0.135 0.979 -0.377 -0.133 0.979 -0.358 -0.126 0.972 
 (P=0.000)   (P=0.000)   (P=0.000)    
Black* -0.130 -0.031 0.838 -0.154 -0.037 0.832 -0.197 -0.047 0.824 
 (P=0.367)   (P=0.286)   (P=0.157)    
Hispanic* -0.388 -0.097 0.857 -0.392 -0.098 0.857 -0.360 -0.090 0.853 
 (P=0.014)   (P=0.013)   (P=0.011)    
Other Race* -0.080 -0.015 0.932 -0.072 -0.014 0.931 -0.176 -0.034 0.920 
 (P=0.717)   (P=0.743)   (P=0.397)    
Age 0.014 0.161 0.631 0.014 0.158 0.630 0.016 0.189 0.604 
 (P=0.000)   (P=0.000)   (P=0.000)    
Income 0.132 0.205 0.845 0.134 0.208 0.844 0.127 0.198 0.821 
 (P=0.000)   (P=0.000)   (P=0.000)    
Length of Residence 0.024 0.022 0.748 0.029 0.027 0.745 0.041 0.038 0.743 
 (P=0.567)   (P=0.493)   (P=0.296)    
Family with Children 0.257 0.089 0.792 0.256 0.089 0.791 0.165 0.057 0.781 
 (P=0.018)   (P=0.018)   (P=0.116)    
Married/Partner 0.142 0.050 0.782 0.124 0.043 0.777 0.106 0.037 0.770 
  (P=0.194)     (P=0.255)     (P=0.308)     
Note: Observations Included = 840. * Reference category for Race = White. 
Tol. = tolerance test 
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Again, to explore the contribution of particular features associated with the 
sprawl in the metropolitan region where participants live, I ran a second set of 
models. In Models 5 and 6 of Table 4.14, I explore the association between a) 
residential density, b) mixed land use, c) strength of center’s activity, and d) street 
connectivity, with the dependent variable, while controlling for the use of public 
spaces and demographic characteristics.  The result of these models (as shown in 
Table 4.14), suggest that none of the individual characteristics associated with the 
sprawl score of metropolitan region, are associated with the participation in local 
groups. 
Table 4.14:  Sprawl Components Regression Results 
 Model 5 Model 6 
   R2 0.13   R2 0.22 
 Coefficients Beta Tol. Coefficients Beta Tol. 
Intercept 0.711 --- --- 0.169 --- --- 
 (P=0.153)    (P=0.720)   
Residential Density 0.000 0.004 0.458 0.001 0.016 0.456 
 (P=0.944)    (P=0.751)   
Mixed-Use -0.002 -0.023 0.704 -0.002 -0.036 0.700 
 (P=0.559)    (P=0.354)   
Strength Centers Acti. 0.000 -0.002 0.879 -0.001 -0.008 0.871 
 (P=0.950)    (P=0.826)   
Street Connectivity -0.005 -0.081 0.583 -0.004 -0.067 0.581 
 (P=0.073)    (P=0.114)   
Go Public Park/Plaza --- --- --- 0.087 0.137 0.786 
      (P=0.000)   
Go Public Library --- --- --- 0.070 0.089 0.814 
      (P=0.020)   
Go Community Center --- --- --- 0.216 0.216 0.885 
      (P=0.000)   
Male -0.378 -0.133 0.971 -0.358 -0.126 0.965 
 (P=0.000)    (P=0.000)   
Black* -0.147 -0.035 0.829 -0.193 -0.046 0.820 
 (P=0.315)    (P=0.168)   
Hispanic* -0.341 -0.085 0.820 -0.326 -0.081 0.814 
 (p=0.037)    (P=0.027)   
Table 4.14 continues onto next page. 
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Other Race* -0.054 -0.010 0.919 -0.164 -0.031 0.905 
 (P=0.802)    (P=0.416)   
Age 0.014 0.157 0.620 0.017 0.190 0.595 
 (P=0.000)    (P=0.000)   
Income 0.135 0.209 0.837 0.127 0.198 0.815 
 (P=0.000)    (P=0.000)   
Length of Residence 0.026 0.024 0.734 0.039 0.036 0.732 
 (P=0.545)    (P=0.338)   
Family with Children 0.254 0.088 0.786 0.167 0.058 0.777 
 (P=0.019)    (P=0.112)   
Married/Partner 0.123 0.043 0.774 0.106 0.037 0.767 
  (P=0.257)     (P=0.309)     
Note: Observations Included = 840. * Reference category for Race = White. 
Tol. = tolerance test 
 
Finally, and again seeking to find the most parsimonious model to represent 
these associations,  I ran three additional models where I included only predictors 
that have been evaluated as statistically significant in previous models, while 
accounting for the type of housing where participants report to live. In these 
models, presented in Table 4.15, I observed that for the case of participation in local 
groups, there are not statistically significant differences associated with the type of 
housing of participants.  However, in my final model, while retaining only statistical 
significant predictors, I observed that the index of street connectivity of the 
metropolitan region where participants live is estimated to have a negative and 
statistically significant association with the dependent variable. As such, from this 
model it is estimated that one standard deviation unit difference in the index of 
street connectivity is associated with 0.070 standard deviation units less in the 
participation in local groups. 
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Table 4.15:  Sprawl Components Regression Results 
 Model 1 Model 2 Model 3 
   R2 0.23   R2 0.22   R2 0.22 
 Coefficients Beta Tol. Coefficients Beta Tol. Coefficients Beta Tol. 
Intercept 0.067 --- --- 0.113 --- --- 0.074 --- --- 
 (P=0.844)   (P=0.755)    (P=0.813)    
Residential Density --- --- --- --- --- --- --- --- --- 
              
Mixed-Use -0.002 -0.032 0.831 -0.002 -0.034 0.825 --- --- --- 
 (P=0.333)   (P=0.303)         
Strength Centers Acti. --- --- --- --- --- --- --- --- --- 
              
Street Connectivity -0.003 -0.051 0.807 -0.004 -0.058 0.830 -0.004 -0.070 0.956 
 (P=0.149)   (P=0.103)   (P=0.038)    
Go Public Park/Plaza 0.087 0.137 0.785 0.087 0.136 0.788 0.086 0.136 0.797 
 (P=0.000)   (P=0.000)   (P=0.000)    
Go Public Library 0.068 0.087 0.814 0.068 0.087 0.811 0.071 0.090 0.819 
 (P=0.024)   (P=0.023)   (P=0.017)    
Go Community Center 0.217 0.216 0.882 0.215 0.215 0.886 0.214 0.213 0.897 
 (P=0.000)   (P=0.000)   (P=0.000)    
Suburban* 0.095 0.034 0.926 --- --- --- --- --- --- 
 (P=0.297)            
Rural* -0.068 -0.003 0.967 --- --- --- --- --- --- 
 (P=0.853)            
Townhouse/Semidet.** --- --- --- 0.102 0.021 0.892 --- --- --- 
     (P=0.551)        
Apartments/Condo.** --- --- --- 0.051 0.014 0.722 --- --- --- 
     (P=0.703)        
Other Housing** --- --- --- -0.023 -0.004 0.938 --- --- --- 
     (P=0.912)        
Table 4.15 continues onto next page 
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Male -0.354 -0.125 0.966 -0.357 -0.126 0.966 -0.364 -0.128 0.977 
 (P=0.000)   (P=0.000)   (P=0.000)    
Black*** -0.179 -0.043 0.820 -0.195 -0.047 0.815 -0.208 -0.050 0.851 
 (P=0.202)   (P=0.164)   (P=0.142)    
Hispanic*** -0.302 -0.075 0.828 -0.313 -0.078 0.836 -0.327 -0.081 0.849 
 (P=0.036)   (P=0.028)   (P=0.022)    
Other Race*** -0.142 -0.027 0.906 -0.157 -0.030 0.904 -0.184 -0.035 0.924 
 (P=0.490)   (P=0.446)   (P=0.368)    
Age 0.016 0.187 0.599 0.017 0.192 0.592 0.018 0.212 0.782 
 (P=0.000)   (P=0.000)   (P=0.000)    
Income 0.128 0.199 0.819 0.129 0.200 0.778 0.136 0.211 0.908 
 (P=0.000)   (P=0.000)   (P=0.000)    
Length of Residence 0.039 0.036 0.741 0.044 0.041 0.684 --- --- --- 
 (P=0.331)   (P=0.276)        
Family with Children 0.161 0.056 0.780 0.173 0.060 0.755 0.189 0.066 0.838 
 (P=0.126)   (P=0.100)   (P=0.069)    
Married/Partner 0.105 0.037 0.767 0.115 0.040 0.754 --- --- --- 
  (P=0.318)     (P=0.281)           
Note: Observations Included = 840. Reference categories: *Urban; **Detached Single-Family house; ***White. 
Tol. = tolerance test. 
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In Figure 4.7, I present the estimated associations between a) street 
connectivity, b) the use of public parks and plazas, c) the use of public libraries and 
d) the use of community centers with the participation of individuals in local groups. 
Since no differences associated with the type of housing where found in these 
models, the following plots differ from the previously presented, in that here only 
one line is estimated by plot.  
 
Figure 4.7: Predicted values for the estimated association between four statistically 
significant predictors in the last model and the dependent variable.   
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CHAPTER 5 
GENERAL FINDINGS AND DISCUSSION 
 
While in my results section (see Chapter 4) I explored and reported multiple 
associations between characteristics associated with urban sprawl and the type and 
frequency of social interactions among neighbors for a sample of U.S participants, in 
this chapter I will focus on and discuss the implication of those significant results 
that systematically appeared from my models.  Similarly, at the end of this chapter 
in the limitations and further directions section, I will elaborate on potential 
methodological reasons that could explain some of my current results, and outline a 
set of approaches that could improve further explorations of my research questions. 
Throughout this chapter I discuss potential explanations of my current results as 
well as options for future research that could expand my current findings.  
5.1 Sprawl and Neighborhood Social Interaction 
The first finding of my research is that an overall index of sprawl is not 
statistically significant related to four different indicators of the type and frequency 
of neighborhood social interaction among this population. As such, the estimated 
association between this general index and a) the neighbors known by the 
participants, b) the frequency of their conversations, c) the help provided by 
participants to their neighbors and, d) participation in local community groups, is 
not statistically different from zero in any of the estimated models. While these 
results directly refute some aspects of the hypothesis for my research, they could be 
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potentially explained by the diversity of factors that converge in the definition and 
construction of this general index. For example, while throughout the text I make an 
argument for the definition of sprawl along several theoretical dimensions 
(including among others the density of the residential areas, the different uses of the 
land, the connectivity of the streets, and the strength of center’s activity), the use of 
a single indicator representing all these dimensions could be obscuring unique and 
conflicting associations between each one of these dimensions of sprawl and my 
dependent variables.  
In addition, the lack of association between general indicators of sprawl and 
social interaction might be explained by the different levels of data used in this 
research. For example, the sprawl data is at the metropolitan level while the social 
interaction data is at the individual level. While my analyses of these in this thesis 
treat the observations of multiple individual living in the same metropolitan levels 
as independent, methodologically one could explore the extend in which 
participants residing in the same metropolitan region, in fact, are influenced 
similarly by features of their environment. Similarly, this finding could suggest that 
the influence of physical features of the environment on human behavior can exist 
within a much immediate environment or smaller scale (e.g. neighborhood or street 
level) than metropolitan regions. This latter explanation is supported by the level of 
analysis used in previous research exploring the association of the built 
environment and human behavior. For example, Kuo et al. (1998) exploring the 
association of green open spaces and neighborhood social ties used measures of 
open spaces at the neighborhood level. In addition, Leyden (2003) used measures of 
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“walkability” at the neighborhood level to study the association of social interaction 
and pedestrian-oriented, mixed-use neighborhoods.  As such, while my findings are 
based on indicators describing the metropolitan region, further research should 
explore these associations while accounting for features of more proximal 
environments (e.g. neighborhoods and blocks).  
This latter explanation, could also point to the existence of a potential 
confounding factor within my findings. As such, it is possible to think that within a 
high sprawling region many areas could have or exhibit no sprawl at all. In fact one 
can think that while the overall sprawl score describe the pattern of growth of a 
given area, within these geographical boundaries, neighborhoods with different 
characteristics could exist.  Again, this potential explanation suggests that a specific 
overall sprawl score for metropolitan regions might not be capturing differences in 
terms of sprawl within that region, and that further research should consider these 
differences within metropolitan regions while exploring the association between 
sprawl and social interaction.    
5.2 Components of Sprawl and Neighborhood Social Interactions 
In addition to the overall sprawl index, I included in my analyses an 
exploration of the associations of individual indices of the definition of sprawl and 
my dependent variables. As such, for each one of my dependent variables I ran a set 
of models that replaced the overall sprawl scores by a set of four indicators 
accounting for a) residential density, b) mixed land use, c) strength of center’s 
activity and d) street connectivity. While again, in most of my models these 
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associations are reported to be not different from zero, in statistical terms, one 
important result of my research is the different direction of the association between 
each one of these indicators and my dependent variables. For example, in regards to 
the number of neighbors reported to be known by participants, I observed how 
residential density and mixed-use are negatively associated with the dependent 
variable, but strength of centers activity and street connectivity are positively 
associated. While again, these results do not pass a statistical significance test, their 
direction might be indicative of some general trends that further research should 
continue to pursue.  
As such, according to these results, one could hypothesize that although the 
strength of the urban center’s activity and the availability of street connectivity 
could positively influence the number of social interactions among neighbors, the 
density of residential areas and the mixed land uses could have an inverse and 
negative impact.  These findings are opposite to Nasar and Julian’s work (1995), 
which concluded that mixed-use neighborhoods are positively correlated with the 
number of neighbors known by name. Likewise, Lund (2003) found that 
neighboring behaviors are higher among participants who had access to local parks 
and shopping areas – a measure of land mixed-used. 
Similarly, my findings suggesting that residential density might be negatively 
associated with social interactions – although not a statistical level – are similar to 
those reported by Brueckner and Largey’s (2008), and Freeman’s (2001), 
suggesting a negative effect of neighborhood density on social interaction. One 
 86 
 
possible explanation for these results is that in fact higher density leads to lower 
social interaction, but only at some extreme levels of neighborhood density. As such, 
one can think about this relationship as non-linear and hypothesize that at extreme 
high and low levels of metropolitan regions’ density inhabitant have less social 
interaction with their neighbors, but that simultaneously some medium values of 
density in fact are associated with higher levels of social interaction.   
Since in this research I have treated this association as a linear one, my 
results do not speak directly to this hypothesis; however further research could 
explore this potential non-linearity. For example, Bramley et al. (2009) conclude 
that social interaction and participation in neighborhood and city groups increase as 
density rise but up to a medium density level, in which then social interaction and 
group participation decrease at higher density levels. The authors conclude that 
social interactions a participation in groups are higher at medium densities.  
Similarly, the work of Bramley et al. (2009) might help to explain the 
negative association that I’ve found in my research between street connectivity and 
local participation. Again, in this case one can think of an optimal medium level of 
street connectivity that in fact conduces to higher social interaction among 
neighbors, accompanied by a situation where extremely high or extremely low 
levels of street connectivity are in fact detrimental to social interactions. While my 
current results do not speak directly to this possibility, further research could 
explore these associations with greater detail.  
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Finally, although the same pattern in the direction of the association between 
my indices of sprawl and the indicators of social interaction is not repeated exactly 
across all my dependent variables, it is still possible to observe a distinctive pattern 
of association. Perhaps what these results indicate is the differential contribution of 
selected dimensions that comprise the general concept of urban sprawl on selected 
dimensions of social interaction. Further research in this area will be well served by 
not restricting analysis to general and overall indices, but exploring the unique 
relationships between individual indicators.  
5.3 Use of Public Spaces and Neighborhood Social Interaction: 
While as reported before, neither an overall index of sprawl, nor individual 
indicators were observed to have a statistically significant association with different 
dimensions of neighbor interaction; a statistically significant association was found 
between the use of public spaces and the type and frequency of neighborhood 
interaction among participants in this research. Across the four dependent 
variables, I observed how the reported use of public parks and plazas, public 
libraries, and in some cases community centers were positively associated with 
neighborhood social interaction. These results, obtained while statistically 
controlling for physical features of the built environment (i.e. overall sprawl score, 
and individual dimensions of sprawl) and demographic characteristics, highlight the 
importance of public spaces on the behavior of participants.  
 From these results, it appears that while general environmental features 
associated with different geographical areas have a limited and non-statistical 
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association with the social behavior of the participants, on average, the higher use of 
public spaces is positively associated with the higher social contact among 
participants. For example, from my models is estimated that that one standard 
deviation unit difference in the use of public parks and plazas is associated with 
0.137 standard deviation units difference in the frequency of interaction among 
neighbors.  
These results are similar to those suggesting that public spaces like parks, 
streets and plazas are important venues for the formation of social ties (Appleyard 
& Lintell, 1972; Lund, 2003). As suggested by Kuo (1998) a neighborhood can be 
conceptualized as a collection of individuals and places, and as such public spaces 
within these environments are key areas where these two dimensions connect. 
Similarly, it is possible to hypothesize from these results that these public spaces are 
serving a key function within these areas; that of connecting individuals while 
providing a setting where social relationships could be formed and developed. As 
such, while general physical features of the environment associated with sprawl 
could either promote or deter the existence of social interactions, the availability 
and use of public spaces are the mechanism by which those opportunities are 
formalized. This hypothesis is confirmed by the work of Lund (2003) who reports 
the existence of higher interaction among neighbors in areas with better access to 
public parks.  While this research confirms that the uses of public spaces are 
associated with social interactions, further work could confirm not only the 
existence of this association but explore potential differences associated with the 
quality of these spaces.  
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5.4 Type of Housing and Neighborhood Social Interaction: 
Finally, as estimated from my models, I observed statistically significant 
differences on the type of frequency of social neighbor interaction and the type of 
housing where participants report to live.  While according to some authors, 
differences in type of housing is a distinctive feature of geographical areas 
characterized by different levels of sprawl in the U.S., according to my results, even 
when controlling for selected indices of sprawl, there are distinctive patterns of 
association between the type of housing of participants and their frequency and 
type of neighbor social interaction. For example, regarding the number of neighbors 
known by the participants, my results suggest that participants living in detached-
single family homes report to know, on average, 0.219 more neighbors than their 
counterparts living in apartments.  Similarly, regarding the reported frequency of 
conversation among neighbors for participants, my results suggest that participants 
living in single-family homes interact, on average, 0.351 times less with their 
neighbors than those living in townhouses of semi-detached homes.   
A potential explanation of these findings highlights potential differences 
between residents of detached single-family homes, townhouses and apartments. 
Assuming that single-family homes residents are more likely to be the owner of 
their property than residents of townhouses and apartments, one can explain their 
social behavior by differences on their motivations to establish relationships with 
their neighbors. First the higher number of neighbors reported to be known by 
single family home residents’ highlights the potential willingness of these 
participants to establish ties with their neighbors to protect their investments and 
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private property. As such, single family home owners will be more inclined to meet 
and interact with their neighbors in order to arrange activities and practices that 
are related to their place of living. In contrast, residents of townhouses and 
apartments are more likely to be pushed into social interaction by the social 
proximity fostered by the environment (e.g. common paths, yards of housing 
complex) as suggested by Cooper-Marcus (1965) and Newman (1972). While my 
research does not directly provide evidence to confirm or reject these hypothesis, 
future research could use these findings as a starting point of investigations that 
would inquiry more deeply into the differences between the social interactions 
reported by residents of different housing arrangements within and between 
different geographical regions.  
5.5 Limitations and further directions 
While in this research, I strived to use the most rigorous methods of 
statistical analysis, I recognize that my results could be potentially biased by several 
limitations in my application of such techniques. First, my decision to employ a 
linear regression model to explore simultaneously the association between selected 
features of the built environment and the type of frequency of social interaction 
among neighbors, does not completely account for the characteristics of my data. As 
such, while the application of an OLS model provides me with the tools to 
simultaneously explore several associations; it imposes assumptions of linearity and 
normality in the distribution of my dependent variables that are hardly met. 
Particularly, it is possible that my reliance on an OLS model does not fully capture 
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the ordinal distribution of my dependent variables, and as such any reported 
association in this research is subject to bias associated with the violation of this 
fundamental assumption. While in the methodological literature there are other 
methods more suited for the work with ordinal variables (e.g. binary and 
multinomial logistic regression), their application would require an important level 
of specialization. In further research, I would propose to reevaluate the results 
reported here employing some of these more specialized techniques.  
Second, a particular feature of my research is the use of data at different 
levels of analysis. As such, I employ data collected at the MSA level along with data 
about individuals embedded in these geographical areas. While again, in the 
methodological literature, there are statistical models conceived to work with these 
types of data (e.g. multilevel and hierarchical models), I do not employ any of these 
methods in my research. Again, I justify this decision based on the elevated level of 
methodological sophistication that these models require; however, I recognize that 
further research will be well advised to employ some of these techniques.  
Finally, a third limitation of my research is related to the reliance on 
previously collected data. While time constraints made it impossible for me to 
individually collect data similar to the data I employ in this research, I recognize that 
the original developers of these data might have had different intentions and models 
while collecting and organizing these observations. As such, my research is 
constrained by the measurement decisions made by other researchers.  
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5.6 General Findings 
Despite these limitations, taken together, all these results suggest at least 
three main conclusions for this research. First, according to my results, while 
neither an overall sprawl score, nor individual dimensions of this construct are 
related to the type and frequency of social interaction among neighbors, the 
distinctive direction of the association between individual indicators of sprawl and 
selected dependent variables highlight the importance of exploring 
multidimensional definitions of the two main constructs – sprawl and social 
interactions - in this research. Further research could build from my results to 
justify the inclusion of several individual indicators to represent different 
dimensions of sprawl.  
Second, my results suggest that the use of public spaces is an important 
element contributing to more social interactions among neighbors. While these 
results do not seem surprising, they highlight how any exploration of this topic 
should account for several dimensions of the social life and environments of the 
participants. Further research will be well served by exploring not only the effect of 
only features of the built environment, but the motivation of participants to use 
those spaces.  
Finally, results from my research suggest important differences between the 
type of housing reported by the participants and their frequency and type of social 
neighbor interactions. These results, while considered from a framework that 
already controls for broader features of the built environment, highlight the 
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importance of living arrangements in the type and frequency of neighbor 
interactions. According to my models, while overall indices of sprawl appear to be 
unrelated to the social interaction among neighbors, the type of housing where each 
participant report to live and the use of public spaces are estimated to be associated 
with important differences in the dependent variables.  
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CHAPTER 6 
CONCLUSION 
 
Results from this study provide evidence of an important association 
between the use of public spaces and the type and frequency of neighbor social 
interaction among a population of adult U.S. residents. While my results do not 
support the existence of a statistically significant association between the 
dimensions and components associated with urban sprawl and the type and 
frequency of social interactions, this finding highlights the importance of the 
availability and use of community-level public spaces for social interactions among 
neighbors.  
While methodological limitations deter my ability to explore in depth the 
reasons that could explain my results in this thesis, my current finding suggest 
several lines of further exploration as well as some implications for the practice and 
research or regional planning in the U.S. First, in terms of research, my findings 
suggest that a complete picture of the effects of sprawl on human social interactions 
could only be achieved by integrating several perspectives and indicators of these 
two constructs. While in the current academic literature, very few reports have 
integrated different dimensions of the definition of sprawl on the exploration of 
their effect on social interaction; my research shows how these different dimensions 
could be uniquely and differentially associated with indicators of social interaction. 
Further research should capitalize on this approach, while improving the methods 
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of data collection and representation in order to construct a more accurate picture 
of this pattern of growth.  
Similarly, from a theoretical and practice perspective, my results highlight 
how the work of regional planners should continue to consider and integrate 
several of these dimensions in order to accurately represent sprawl and its 
consequences. While in the literature it is possible to find accounts that prescribe 
how the work of regional planners should be exclusively focused on physical 
dimensions of the built environment, my research highlights the importance of 
some of these features – public parks, public libraries and in some cases, community 
centers – in the explanation of social behavior such as contact with residents and the 
frequency of the contact. This emphasizes the importance of interdisciplinary work 
in the practice and research of planning. 
Finally, my research highlights the importance of pursuing an embedded 
perspective for the study of urban sprawl. While one of the main features of my data 
is the integration of observations at the regional level (MSA) and individual level, 
my current statistical models do not capture accurately the shared experience of 
participants that are exposed to similar environments. In the future, it results 
extremely important to account for, and attempt to describe and explain, these 
shared experiences, as well as those derived by shared membership of communities 
to larger geographical area. I am convinced that only through this integration of 
levels of analysis, multiple indicators and associated dimensions, a true and accurate 
picture of the effects and impacts of sprawl could be achieved. 
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6.1 Implications for the practice and research of regional planning 
My findings highlight the importance of investment and development of 
these public places across different geographical and metropolitan areas. According 
to my results, regardless of the level of sprawl observed in a given metropolitan 
area, the availability and use of public spaces serves a key function for the 
development of different indicators of social interaction.  As such, it is advisable, 
from my results that local and regional planners evaluate the extent by which their 
communities are providing and fostering the use of these public spaces. Potential 
interventions derived from these results could focus on highlighting among 
neighbors the existence of these spaces and taking advantage of them to congregate 
and connect their communities. Similarly, areas where indices of sprawl are 
elevated could be best served by investing on the development of public spaces, if 
their intentions are to foster the social contact and communication among their 
residents.  
Likewise, results from my research highlight the importance of integrating 
the applied work of regional planners with the basic efforts of researchers. In 
practice, current efforts to integrate these two areas of work should continue, 
allowing planners to use updated and detailed data to construct their 
recommendations and allowing researchers to understand the nuances, 
characteristics, and differences of specific communities. Perhaps results of my 
research could motivate practice-oriented regional planners to inquiry and explore 
how these features of their environments interact with the social relationships 
among residents, while at the same time motivate researchers to connect with 
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individual communities to understand how these estimated social dynamics occur 
in the field. 
Finally, the formulation and evaluation of local policies that address issues of 
the built environment and its social implications will be greatly served by a 
perspective that explores and integrates information about how residents engage 
and interact in their daily lives. Integrating this information into these type of 
decisions have the potential not only to influence how the physical space is 
organized but ultimately the way in which individuals interact, enjoy and use such 
spaces.  
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APPENDIX A 
VARIABLES USED TO DEFINE SPRAWL 
Factor Variable Source 
Residential 
Density 
Gross Population Density in persons 
per square mile 
U.S Census 
Percentage of population living at 
densities less than 1500 persons per 
square mile (low suburban density) 
U.S Census 
Percentage of population living at 
densities greater than 12500 
persons per square mile (urban 
density) 
U.S Census 
Estimated density at the center of the 
metro area 
U.S Census 
Gross population density of urban 
lands 
USDA Natural 
Resources Inventory 
Weighted average lot size for single 
family dwellings (in square feet) 
American Housing 
Survey 
Weighted density of all population 
centers within a metro area 
Claritas Corporation 
Neighborhood 
Mix of Homes, 
Shops and Offices 
Percentage of residents with 
business or institutions within ½ 
block of their homes 
American Housing 
Survey 
Percentage of residents with 
satisfactory neighborhood shopping 
within 1 mile 
American Housing 
Survey 
Percentage of residents with a public 
elementary school within 1 mile 
American Housing 
Survey 
Balance of jobs to residents Census Transportation 
Planning Package 
Balance of population serving jobs to 
residents. Population serving jobs 
include: retail, personal services, 
entertainment, health, education and 
professional services.  
Census Transportation 
Planning Package 
Mix of population serving jobs Census Transportation 
Planning 
Table continues onto next page 
 
 
 99 
 
Strength of 
Metropolitan 
centers 
 
 
Variation of population density by 
census track 
U.S Census 
Rate of decline in density from 
center (density gradient) 
U.S Census 
Percentage of population living 
within 3 miles of the central business 
district 
Edward Glaeser, 
Brookings Institution 
Percentage of population living more 
than 10 miles from the CBD 
Edward Glaeser, 
Brookings Institution 
Percentage of population relating to 
centers within the same 
metropolitan statistical area 
Claritas 
Ratio of population density to the 
highest density center in the metro 
area 
Claritas 
Accessibility of 
the Street 
Network 
Average block length in urbanized 
portion of metro area 
Census TIGER files 
Average block size in square miles Census TIGER files 
Percentage of small blocks Census TIGER files 
Source: Table reproduced from Ewing, Pendall & Chen (2003). 
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APPENDIX B 
SPRAWL SCORES FOR 81 METROPOLITAN REGIONS 
Metropolitan Regions 
Sprawl 
Score 
Residential 
Density 
Mixed 
use 
Centers 
of 
Activity 
Street 
Connectivity 
Number 
Respondents 
Riverside-San 
Bernardino, CA PMSA 14.2 93.5 41.5 41.4 80.5 22 
Greensboro-Winston-
Salem-High Point, NC 
MSA 46.8 74.2 46.7 69.1 66.3 10 
Raleigh-Durham, NC 
MSA 54.2 76.2 39.5 77.2 80.8 12 
Atlanta, GA MSA 57.7 84.5 73.7 82.3 57 29 
Greenville-Spartanburg, 
SC MSA 58.6 71.9 50.4 98.5 62.1 9 
West Palm Beach-Boca 
Raton-Delray Beach, FL 
MSA 67.7 94 54.7 53.9 104.7 8 
Bridgeport-Stamford-
Norwalk-Danbury, CT 
NECMA 68.4 92.5 137.5 94.8 80.7 7 
Knoxville, TN MSA 68.7 71.2 62.9 97.8 75.5 7 
Oxnard-Ventura, CA 
PMSA 75.1 103.9 139.4 55.5 106.5 6 
Fort Worth-Arlington, 
TX PMSA 77.2 90.3 89.1 73.9 97.5 9 
Gary-Hammond, IN 
PMSA 77.4 86.4 123.7 61.2 100.5 5 
Rochester, NY MSA 77.9 91.4 82.3 120.7 37.2 16 
Dallas, TX PMSA 78.3 99.5 82.6 81.1 90.2 23 
Vallejo-Fairfield-Napa, 
CA PMSA 78.4 97.4 116.3 40.9 109.7 2 
Detroit, MI PMSA 79.5 97.3 102.5 63 93 33 
Syracuse, NY MSA 80.3 85.8 72 124.9 52.6 9 
Newark, NJ PMSA 81.3 118.9 120.4 82.2 115.4 12 
Little Rock-North Little 
Rock, AR MSA 82.3 77.5 68.3 105.9 88.2 5 
Albany-Schenectady-
Troy, NY MSA 83.3 82.9 89.3 98.5 73.2 12 
Hartford-New Britain-
Middletown-Bristol, CT 
NEC 85.2 86.3 119.4 84.6 59.6 8 
 101 
 
Metropolitan Regions 
Sprawl 
Score 
Residential 
Density 
Mixed 
use 
Centers 
of 
Activity 
Street 
Connectivity 
Number 
Respondents 
Oklahoma City, OK MSA 85.6 84.5 101.3 95.6 69.1 12 
Tampa-St. Petersburg-
Clearwater, FL MSA 86.3 93.6 80 51.9 133.6 19 
Birmingham, AL MSA 88 77.1 62.2 112.5 104 7 
Baton Rouge, LA MSA 90.1 80.8 95.9 106.2 76.2 10 
Worcester-Fitchburg-
Leonminster, MA 
NECMA 90.5 81.2 82.3 122.7 74.5 2 
Washington, DC-MD-VA 
MSA 90.8 106.9 78.7 97.8 98 37 
Columbus, OH MSA 91.1 91.5 76.5 101.5 97.2 19 
Jacksonville, FL MSA 91.6 85.6 72.9 102.1 104.6 10 
Kansas City, MO-KS MSA 91.6 90.9 100 89 88.8 21 
Cleveland, OH PMSA 91.8 99.7 107.4 100.9 66.8 14 
Memphis, TN-AR-MS 
MSA 92.2 88.9 97 104.2 76.5 7 
Houston, TX PMSA 93.3 95.3 110.1 87 95.6 21 
Indianapolis, IN MSA 93.7 89.3 96.2 102.4 84.5 18 
Columbia, SC MSA 94.2 74.6 67.1 147.3 79.5 8 
St. Louis, MO-IL MSA 94.5 90.3 107.4 76.2 106 31 
Grand Rapids, MI MSA 95.2 82.7 115.7 110.3 63.7 6 
Norfolk-Virginia Beach-
Newport News, VA MSA 95.6 95 87.2 82 113.1 16 
Minneapolis-St. Paul, 
MN-WI MSA 95.9 94.7 94.7 107.8 87.7 28 
Cincinnati, OH-KY-IN 
PMSA 96 88.8 95.8 110.2 85.4 18 
Orlando, FL MSA 96.4 93.8 60.8 103.5 120.6 8 
Anaheim-Santa Ana, CA 
PMSA 97.1 128.8 121.5 72.1 136.4 15 
Oakland, CA PMSA 98.8 116.6 106.3 57.6 133.4 15 
Tulsa, OK MSA 99.1 82.7 88 115 96.2 4 
Seattle, WA PMSA 100.9 103.6 79.4 98 117.1 17 
Los Angeles-Long Beach, 
CA PMSA 101.8 151.5 123.1 72.4 123.3 46 
San Diego, CA MSA 101.9 113.4 105.4 74.4 106 14 
Sacramento, CA MSA 102.6 99.1 110.9 87.4 98.4 16 
Las Vegas, NV MSA 104.7 110 80.1 99.8 108.8 7 
Akron, OH PMSA 105.9 86.8 118.7 119.5 84.2 9 
Tacoma, WA PMSA 105.9 90.8 85.6 122.7 111.2 25 
Pittsburgh, PA PMSA 105.9 90.4 86.8 104.5 124.2 6 
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Metropolitan Regions 
Sprawl 
Score 
Residential 
Density 
Mixed 
use 
Centers 
of 
Activity 
Street 
Connectivity 
Number 
Respondents 
New Haven-Waterbury-
Meriden, CT NECMA 107 91.6 144.3 78.9 86.5 7 
Toledo, OH MSA 107.2 91.3 119.6 112.2 77.6 5 
San Antonio, TX MSA 107.8 95 100.6 108.4 103 11 
Fort Lauderdale-
Hollywood- Pompano 
Beach, FL PMSA 108.4 113.9 94.7 75 137.2 12 
Tucson, AZ MSA 109.1 90.4 121.8 106.4 88 16 
San Jose, CA PMSA 109.7 124.8 96.6 93.9 125.2 8 
Wichita, KS MSA 110.1 84.4 113.1 131.4 78.6 11 
Austin, TX MSA 110.3 89 111.9 115.8 94.4 8 
Fresno, CA MSA 110.3 93.5 130.1 112.6 73 5 
Salt Lake City-Ogden, UT 
MSA 110.9 99.5 103.2 93.8 117 27 
Phoenix, AZ MSA 110.9 106.8 116 92.6 107.2 12 
Philadelphia, PA-NJ 
PMSA 112.6 114.7 119.5 95.9 113 37 
Baltimore, MD MSA 115.9 104.3 106.8 115.6 105.2 25 
El Paso, TX MSA 117.2 100.1 103.4 119.5 102.3 1 
Milwaukee, WI PMSA 117.3 101.4 117.9 117.7 93.9 12 
Buffalo, NY PMSA 119.1 102.1 124.7 135.2 70.6 9 
Chicago, IL PMSA 121.2 142.9 115.1 85.8 134.9 39 
Springfield, MA NECMA 122.5 86.3 115.7 148.6 87.3 7 
Allentown-Bethlehem-
Easton, PA-NJ MSA 124 86.2 133.4 91.7 131 11 
Colorado Springs, CO 
MSA 124.4 91.2 119 135.2 96.7 8 
Albuquerque, NM MSA 124.5 97 103.7 124 117.8 10 
Denver, CO PMSA 125.2 103.7 115.7 108.9 125.7 21 
New Orleans, LA MSA 125.4 105.9 80.4 123.7 138.6 12 
Portland, OR PMSA 126.1 101.3 102.3 121.8 128 20 
Boston-Lawrence-
Salem-Lowell-Brockton, 
MA NECMA 126.9 113.6 124.4 109.4 119.1 33 
Omaha, NE-IA MSA 128.4 96.4 119.3 132.3 104.6 4 
San Francisco, CA PMSA 146.8 155.2 107.3 128.6 139.8 11 
Providence-Pawtucket-
Woonsocket, RI NECMA 153.7 99.1 140.5 140.3 135.9 7 
Jersey City, NJ PMSA 162.3 195.7 172.9 98.7 166.8 4 
New York, NY PMSA 177.8 242.5 129.8 144.6 154.9 55 
Source: Table reproduced from Ewing, Pendall & Chen (2003). 
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APPENDIX C 
PERCENTAGE OF PARTICIPANTS WHO HELPED THEIR NEIGHBORS 
 Yes No 
Listened to their problems 50% (n=585) 50% (n=585) 
Helped them with household chores, 
shopping, repairs, house-sat, or let them tools 
or supplies 
 
40% (n=472) 
 
60% (n=702) 
Cared for a member of their family, either a 
child or an adult 
20% (n=239) 80% (n=932) 
Lent them money 6% (n=74) 94% (n=1,099) 
Source: Pew Internet & American Life Project 
PERCENTAGE OF PARTICIPANTS WHO BELONG TO A LOCAL GROUP 
 Yes No 
Community Group/Neighborhood Association 21% (n=247) 79% (n=922) 
Local Sports League 17% (n=195) 83% (n=981) 
Local Youth Group 17% (n=205) 83% (n=969) 
Local Church, Synagogue, Mosque or Temple 49% (n=576) 51% (n=600) 
Social Group or Charitable Organization 28% (n=334) 72% (n=840) 
Other Local Group 13% (n=153) 87% (n=1,013) 
Source: Pew Internet & American Life Project 
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APPENDIX D 
VARIABLES DESCRIPTION 
Dependent Variables 
 Definition Level Frequency Valid 
Cases 
Data Source 
Know name of 
neighbors 
Do you know the names of your neighbors 
who live close to you: 1=none, 2=some, 
3=most, 4=all 
Individual 1154 830 Pew Internet & 
American Life Project 
Frequency of 
Contact 
How often would you say you had a face-to-
face conversation with one of your 
neighbors over the last six months: 0=never, 
1=less often, 2=once a month, 3=once a 
week, 4=several times a week, 5=every day 
Individual 839 615 Pew Internet & 
American Life Project 
Local participation 
index 
Do you belong to or ever work with -
neighborhood organization, sport league, 
youth group, church, social club, charitable 
org.: 0=none, 1=one group, 2=two 
groups…6=six groups 
Individual 1178 840 Pew Internet & 
American Life Project 
Helping index In the past 6 months, have you helped any of 
your neighbors in any of the following ways - 
listened to their problems, helped them with 
household chores, shopping, repairs, house-
sat, or lent them tools or supplies, cared for a 
member of their family, and lent them 
money: 0=no help, 1=one way, 2=two 
ways...4=four ways 
Individual 1178 840 Pew Internet & 
American Life Project 
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Independent Variables 
 Definition Level Frequency Data Source 
Overall sprawl index Lower values indicate more sprawl and higher 
values less sprawl 
Metropolitan 1178 Measuring Sprawl and 
Its Impacts 
Residential density Lower values indicate less residential density 
and higher values more density 
Metropolitan 1178 Measuring Sprawl and 
Its Impacts 
Mixed-use index Lower values indicate less mixed-use and higher 
values more mixed-use 
Metropolitan 1178 Measuring Sprawl and 
Its Impacts 
Centeredness index Lower values indicate less activity in centers 
and higher values more activity 
Metropolitan 1178 Measuring Sprawl and 
Its Impacts 
Street connectivity 
index 
Lower values indicate less street connectivity 
and higher values more connectivity 
Metropolitan 1178 Measuring Sprawl and 
Its Impacts 
Community Type What best describes where you live: 1=urban, 
2=suburban, 3=rural 
Individual 1178 Pew Internet & 
American Life Project 
Housing type What best describes where you live: 1=detached 
single-family house, 2=townhouse or semi-
detached house, 3=apartment, condominium or 
co-op, 4=something else 
Individual 1167 Pew Internet & 
American Life Project 
Public park or plaza In the past month how many times did you go to 
a public park or plaza: 0=did not go, 1=one time, 
2=two times…6=six or more times 
Individual 1169 Pew Internet & 
American Life Project 
Public library In the past month how many times did you go to 
a public library: 0=did not go, 1=one time, 
2=two times…6=six or more times 
Individual 1172 Pew Internet & 
American Life Project 
Community center In the past month how many times did you go to 
a community center: 0=did not go, 1=one time, 
2=two times…6=six or more times 
Individual 1169 Pew Internet & 
American Life Project 
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Control Variables 
 Definition Level Frequency Data Source 
Gender Respondent’s gender: 0=female, 1=male Individual 1178 Pew Internet & 
American Life Project 
Ethnicity Respondent’s ethnicity: 1=White, 2=Black, 
3=Hispanic, 4=other 
Individual 1140 Pew Internet & 
American Life Project 
Age What is your age in years: continuous variable Individual 1119 Pew Internet & 
American Life Project 
Family income What was your total family income from all 
sources: 1=less than $10k, 2=$10k to $20k, 
3=$20 to $30k, 4=$30k to $40k, 5=$40k to $50k, 
6=$50k to $75k, 7=$75k to $100k, 8=more than 
$100k 
Individual 940 Pew Internet & 
American Life Project 
Length of residence About how long have you lived in the 
neighborhood where you live now: 1=less than 
one year, 2=one to five years, 3=six to ten years, 
4= 11 to 20 years, 5=more than 20 years 
Individual 1167 Pew Internet & 
American Life Project 
Family with children Are any children now living in your home who 
are under age 18: 0=no, 1=yes 
Individual 1165 Pew Internet & 
American Life Project 
Married/partner Are you married or living with a partner: 0=no, 
1=yes 
Individual 1163 Pew Internet & 
American Life Project 
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APPENDIX E 
OVERALL SPRAWL SCORE BY U.S. METROPOLITNA REGIONS 
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APPENDIX F 
FREQUENCY DISTRIBUTION FOR EACH COMPONENT OF SPRAWL 
Residential Density Score 
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Density Score 
Frequency Distribution of Residential Density 
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New York, NY has an extreme value at the right-hand side of the distribution 
represented by a residential density score of 242.5, followed by Jersey City, with a 
score of 195.7. As shown in the frequency distribution of residential density the 
values are skewed to the right. Half of the values fall between 90.4 and 113.4. The 
skewness of the values is confirmed by calculating the distance between the upper 
quartile and the median (113.4 – 97.3 = 16.1), which exceeds the distance between 
the lower quartile and the median (97.3 – 90.4 = 6.9). The skewed values may 
biased the regression results, because one of the linear regression assumptions is 
not met. 
Mixed-use Score 
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Jersey City, NJ has an extreme value at the right-hand side of the distribution 
with a mixed-use score of 172.9. 
Values are skewed to the left. The distance between the upper quartile and 
the median (119 - 104.5 = 14.4), is lower than the distance between the lower 
quartile and the median (104.5 - 82.6 = 21.9). The skewed values may biased the 
regression results, because one of the linear regression assumptions is not met. 
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Frequency Distribution of Mixed-use Scores 
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Strength of Activity Centers Score 
 
 
 
As shown in the figure above, the frequency distribution of the strength of 
activity centers resembles a somewhat normal curve. The normal distribution of the 
values can be confirmed by the distance between the upper quartile and the median 
(12.4), which slightly exceeds the distance between the lower quartile and the 
median (15.8).  
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Street Network Connectivity 
 
 
As shown in the figure above, the frequency distribution of the street 
connectivity variable also resembles a somewhat normal curve. The normal 
distribution of the values can be confirmed by the distance between the upper 
quartile and the median (18.6), which slightly exceeds the distance between the 
lower quartile and the median (17). 
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